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GEOLOGIC SUMMARY
INTRODUCTION

The South Simpson No. 1 is located approximately 60 miles southeast of
Barrow, Alaska, in protracted Section 22, TI17N, R12W, Umiat Meridian,
Alaska (Figures 1 & 2). Drilling below conductor casing at 95 feet began
on March 9, 1977 and was terminated on April 18, 1977 at a driller's depth
of 8,795 feet. Thé rig was released April 30, 1977. A suite of strata
from Cretaceous to Mississippian ages were penstrated with the well ending
in the pre-Mississippian argillite.

Hydrocarbon shows were limited to Cretaceous and Jurassic age rocks, in
which three drill-stem tests were performed.

A total of 45 sidewall cores were shot with a recovery of 38. No
conventional cores were taken.

PRE-DRILLING PROGNOSIS

The well was drilled to test two possible stratigraphic traps, one from a
possible truncation of a Jurassic sandstone by the pre-Cretaceous
unconformity and subsequent deposition of the "Pebble Shale” and the
other from an updip pinchout of the Sadlerochit Group onto the Barrow
Arch. A small structural closure was also postulated from seismic data in
the Okpikruak Formation ("Pebble Shale"). A pinchout of the Lisburne
Group was considered a slight possibility for hydrocarbon traps although
seismic information indicated that the pinchout was probably south of the
South Simpseon No. 1 location.

POST-DRILLING SUMMARY

Drilling of the South Simpson No. 1 has revealed that the expected
pinchout of the Sadlerochit Group does not occur at this point. A
thickness of 347 feet was present and no hydrocarbon shows were
observed. Porosities in the lvishak Formation of the Sadlerochit Group
were computed to be poor to fair and water filled.

The other primary objective, the Simpson sandstone of the Kingak
Formation (Jurassic), contained some gas and was tested through
perforations at 6522-6568'. An estimated 75,000 CFGPD and 1,215 feet of
muddy salt water were recovered. Some component of the sandstone has
greatly affected .the electrical logs resulting in very high densities and
Neutron log porosities. A possible solution for this could be the presence
of daphnite or limonite {(Appendix D). Porosities appear to be fair to
good, but the sandstone is predominantly thin bedded and has siltstone
and shale interbeds. 't does not appear that the pre-Cretaceous
unconformity truncated the sandstone, or if it did, onty a small portion of
the upper part of the sandstone is missing.

Hydrocarbon shows, mainly gas, were present in the lower Torok
Formation and two zones were tested through perforations at 6183-6251"
and 5807-5946". Only mud with a trace of gas was recovered.
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In summary, the drilling of the well confirmed the presence of several
potential reservoirs, mainly the lvishak Formation, Sag River Sandstone,
Simpson sandstone and Torok Formation sandstones.

The presence of hydrocarbon shows in the Torok and Kingak (Simpson
sandstone) Formations indicates these rocks may be potential producers
updip, north or northwest of South Simpson No. 1. Pinchouts of the Sag
River Sandstone and .lvishak Formation of the Sadlerochit Group, also in a
north to northwest direction, are additional possibilities for hydrocarbon
accumulations.
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WELLS!ITE GEOLOGIST'S REPCORT
BY: RONALD G. BROCKWAY

SUMMARY

The South Simpson No. 1 is located in the SE 1/4 of protracted Section 22,
T17N, R12W, Umiat Meridian, Alaska in the northcentral portion of Naval
Petroleum Reserve No. 4, subsequently transferred to the Department of
the Interior, June 1, 1977 and renamed National Petroleum Reserve in
Alaska (NPRA ). The well is situated approximately 60 miles southeast of
Barrow, Alaska. The well was drilled from a 5-foot thick sand and gravel
pad constructed on flat tundra with many shallow lakes. Two of these
lakes were used; one as a source of water for the drill site and the other
as a runway for support aircraft.

Drilling below conductor casing (95") began on March 9, 1977, and the well
was drilled to a depth of 510 feet where 20" casing was set at a depth of
495 feet. After setting casing and rigging up, drilling was resumed on
March 14, 1977, and the well was drilled to 2,215 feet on March 16. Lost
circulation occurred while preparing the hole for logging and casing.
Sixteen-inch casing was set at 2,175 feet. Drilling resumed on March 22
with rates of penetration averaging from 0.5 minutes to 1.0 minute per
foot. Lost circulation was again encountered at 5,279 feet and 5,965 feet.
Rates of penetration slowed to an average of 1.5 minutes to 2.0 minutes
per foot in the interval 5500-6750', then to approximately 5 minutes per
foot from 6,750 feet to 7,209 feet. Lost circutfation problems occurred
again at 7,020 feet.

After logging and setting 10-3/4" casing at 7,206 feet, drilling continued
on April 9 at a rate of 2 minutes per foot to 7,700 feet. Below 7700" to
8795 (total depth) rates were 5 to 10 minutes per foot. The Sag River
Sandstone was encountered at 7,470 feet, the Sadlerochit Group at 8,200
feet, and the Argillite at 8,741 feet. Total depth (8,795 feet ~ driller)
was reached on April 18. No conventional coring was performed on this
well.

April 19, 20, and 21 were spent logging, sidewall coring, taking velocity
surveys and plugging back in preparation for taking drill-stem tests.
Three tests were performed with negative results through perforations at
6522-6568", 6183-6241", and 5807-5946" (Appendix E). A small amount of
gas, estimated 75,000 CFPD, was recovered from Drill-Stem Test No. 1
(perforations 6522-65068"). Final testing was finished on April 25 and
preparations for abandoning the well and rigging down began on April 26,
1977. The rig was released on April 30, 1977.

STRUCTURAL INFORMATION

The South Simpson No. 1 well was drilled on the southern flank of the
eastward plunging Barrow Arch, which extends from Barrow, Alaska to the
Prudhoe Bay area in northcentral Alaska. The well was drilled to explore
a possible smail structural closure and possibie stratigraphic traps in a
Jurassic sand and the Sadlerochit Group.

4]
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Two wells were used for correlation of the South Simpson No. 1: the
U. S. Navy - #1 Topagoruk, Section 25, T15N, R16W, Umiat Meridian; and
the U. S. Navy - #1 Simpson S5/2, Section 32, TI9N, RI13W, Umiat
Meridian. Although all three wells begin in Nanushuk Group rocks, it was
found that South Simpson No. 1 was 1,188 feet structurally higher than
the #1 Topagoruk and 1,305 feet lower than the #1 Simpson at the top of
the Sag River Sandstone. The top of the Argillite was 2,206 feet lower
than the #1 Simpson. Argillite was not penetrated in the #1 Topagoruk.

WIRELINE TOPS

Driller's Depth

(Below Kelly Subsea
Bushing Depth
CRETACEQUS
Nanushuk Group (undivided) 510" -485°
Samples start
Torok Formation 1777 -1752'
"Pebbie Shale” 6335 -6310°
JURASSIC .
Kingak Formation 6523’ -6498’
TRIASSIC
Sag River Sandstone 7470 -7445'
Shublik Formation 7675 -7650°
TRIASSIC-PERMIAN
Sadlerochit Group
Ivishak Formation 8200 -8175%"
MISSISSIPPIAN
Endicott Group 8547 -8522'
PRE-MISSISSIPPIAN
Argillite 8741° -8716'
TOTAL DEPTH 8795 -8770°
(Driller)

STRATIGRAPHY

CRETACEOUS

Nanushuk Group (undivided): 510-1777

The Nanushuk Group (undivided) is composed of a series of interbedded
sandstones, siltstones and claystones with some coal and maristone beds.

-



Sandstones occupy approximately 50% of the interval and occur as thin
laminations to units 85" thick. The thicker units usually have thin shale
and siltstone interbeds. They are gray to "salt and pepper” and generally
very fine to medium grained. Most have poor visible porosity.

Hydrocarbon shows were limited to slight staining and fluorescence and
rare smail gas kicks. Background gas rose from 25 units toe 90 units at
1115" and generally- were from 50 to 100 units downward into the upper
Torok Formation. A maximum of 200 units of gas was recorded from
1185-1190". None of the shows were considered good encugh to test.

Interbedded with the sandstones are soft light gray (sometimes medium
gray) siltstones and claystones. Thin coal stringers are scattered
throughout the entire intervat, but are most common above 730'.

Depositional environment for the Nanushuk was probably Middle Neritic to
Upper Bathyal. Paleontelogical data by Anderson, Warren & Associates,
fnc. have placed the interval 510-3780" into an Early Cretaceous (Albian),
(Nanushuk-Upper Torok) age. This is also confirmed by their
palynological data.

Torok Formation: 1777-6335%

The contact of the Nanushuk Group and Torok Formation is gradational in
this (and other) well and for continuity with other reports has been
picked at 1777, the base of the thick sandstone sequence of the lower
Nanushuk Group.

Medium to dark gray, carbonaceous shales are the major component of the
Torok Formation with some light to medium gray claystones observed in the
upper 2,200 feet. Siltstones are present throughout the formation and
cccur mainly as thin beds and laminations. Thicker zones {maximum 100")
are present above 3900,

Sandstones of the Torck are primarily confined to the upper 1300 and
lower 1000°. Those of the upper interval are scattered, but contain the
thicker units (maximum 50°). The lower 1000" is characterized by thin
interbedded sandstones and shales with a few siltstones. Rarely do the
sandstones of the lower unit attain thicknesses of 20° and are generally
less than 10°. Sandstones of the Torok are primarily light to medium
gray, very fine grained, subangular, carbonaceous and silty. A few fine
grained beds are present. Nearly all sandstones exhibit varying amounts
of visible porosity.

Hydrocarbon shows, predominantly gas, were recorded from the sandstones
throughout the lower 1000°. Some fiuorescence and staining were observed
in the interval 6170-6310". Individual gas shows varied from approximately
400 units to a maximum of 1,280 units at 5930-6000".

Drill-stem tests were performed over the perforated intervals of 8183-6241'
(Drill-Stem Test No. 2) and 5807-5346" {Drill-Stem Test No. 3). OCnly mud
with a trace of gas was recovered (Appendix E}.



Lost circulation zones were encountered at 5279 and 5965'. Possibly
fracturing or faulting has occurred at these points as there appears to be
anomalies present on the dipmeter log at the two zones. Other electrical
logs indicate that something has definitely happened at 5945'. It is the
opinion of this author that this is a fault zone and may have some
relationship to the 1,280 unit gas reading at 5990-6000'. Possibly the
faults are a transportation median for gases generated in the shales below.
Other gas readings of 448-480 units were recorded from 5945-5965'.

An Early Cretaceous (Aptian to Eariy Albian) age has been assigned by
biostratigraphic data to the interval 3780 to 6,340° (Anderson, Warren &
Associates, Inc.). Deposition of the Torok Formation sediments occurred
in an open marine environment,

"Pebble Shale": 6335-6523'

The top of the "Pebble Shale” has been picked at the top of a radiocactive
zone on the electrical logs. This is also confirmed by a change in the
shale; at this point, the shales become very dark gray to black and

contain floating rounded quartz grains which are typical of the "Pebble
Shale".

Anderson, Warren & Associates, Inc. have given the interval 6340-86520" a
probable Neocomian age.

JURASSIC

Kingak Formation: 6523-7470'

The Kingak Formation is comprised primarily of dark gray to dark
gray-brown shales and gray to brownish-gray siltstones. Both are
glauconitic in part. Sandstones are minor with the exception of a thick
sandstone sequence at the top (6523-6697").

This sandstone, informally called the "Simpson sandstone”, is light gray,
gray-green and gray-brown, very fine grained and contains glauconite
pellets measuring up to 1.5 millimeters. Some thin beds in the sequence
also have a glauconitic matrix. Interbedded with the sandstone are thin
siltstones and shales.

Some component of the sandstone has affected the electric logs in the zone
6520-6590". The density log records very high densities and in one zone
is greater than 3.0 grams per cubic centimeter. A high porosity of 45% to
60% is indicated on the neutron log. Daphnite and Limonite were the only
two minerals found which could qualify to give these types of responses
(see Schlumberger letter, Appendix D). It is possible that the high
densities in this zone have also affected the computations for porosities.

Gas readings to a maximum of 1,336 units were recorded in the interval
6520 to 6700°. Porosities ranging from 9.5% to 30% were computed from
porous zones on the electric logs over the interval 6526-6570°. The
accuracy of the porosity calculations is questionable; visual examination of
the samples indicated very low porosity.



A drill-stem test {(No. 1) taken over a perforated interval 6522-6568'
recovered an estimated 75,000 CFGPD and 1215" of muddy salt water.

A probable Early Jurassic age has been assigned by Anderson, Warren &
Associates, Inc. to the interval 6520-7660', which includes the underlying
Sag River Sandstone. The rocks of this section were probably deposited
in a fluctuating turbid Middle to Quter Neritic environment.

TRIASSIC

Sag River Sandstone: 7470-7675

Although an Early Jurassic age (paleontology) has been assigned to the
Sag River Sandstone in this well, the author has placed it in the Triassic
to conform with other wells in NPRA where it has been given a Triassic
age. The 205 foot section of the Sag River Sandstone is composed of very
light gray, very fine grained, glauconitic sandstone with a few shale
interbeds near the base. No hydrocarbon shows were recorded except in
the 7480-7490' sample where a very slight pale yellow crush cut was
cobserved.

Porosities, as computed from the electrical logs, varied from 11% to 18% for
an average of 15.2%. All zones were water wet (Appendix C).

Shublik Formation: 7675-8200

The Shublik Formation is a sequence of interbedded rocks varying from
shales to limestones and possibly could be divided into three units; an
upper and lower limy unit and middle sandstone, shale, and siitstone unit.
The upper unit, approximately 37 feet thick, has very fossiliferous "dirty"
limestones which are in part coquina. This zone also contains a brown
sandstone at the top which is partly iron stained and a light brown mottled
claystone which appears to be, in part, a caliche and has some iron
staining. This could be a weathered zone marking the top of the Shublik
Formation.

Interbedded calcareous, fossiltferous shales, siltstones and sandstones are
present in the middle unit (7712-8068') and occupy the major portion of the
formation. Rare traces of dead and tarry hydrocarbon residue were
present and appear to be associated with calcite-filled fractures or veins.

The lower unit {8068-8200'), also a sequence of interbedded strata as in
the middle unit, has, in addition, limestone units which obtain thicknesses
of 15°. These limestones are much like those of the upper unit; i.e., very
fossiliferous and partly coquina, although the color becomes more gray.
An added component which separates this zone from the others, is the

presence of phosphate peltets which are common to the lower portion of the
Shublik.

Two small gas kicks were recorded at 8145 (170 units) and 8170° (240
units) in the lower unit; a very slight staining and very faint cut were
observed in the 8160-8170" sample.



Anderson, Warren & Associates, lnc. have dated the interval 7660-8200' as
Triassic (paleontology} and 7690-8410' as Late Triassic (Norian-Rhaetion)

by palynology.
TRIASSIC-PERMIAN

Sadlerochit Group

Ivishak Formation: 8200-8547

One of the two primary objectives in the South Simpson No. 1 was the

Ivishak Formation. It is characterized by conglomerates, congilomeratic
sandstones and carbonaceous sandstones with coal partings and thin dark
gray shale interbeds. Some red shales were observed in the zone

8260-8300'. Tripolitic chert grains and pebbles are common above 8450'.

Somewhat surprising is the presence of carbonacecus quartzitic sandstones
with thin beds and chips of coal in the lower part of the Ivishak. These
type sandstones are not common to the ivishak and more closely resemble
Mississippian age sandstones (Kekiktuk Formation) present in the Inigok
Test Well No. 1 (Sec. 34, T8N, R5W) and some wells east of NPRA.
Since the depositional environments of the Sadlerochit Group have been
depicted to be nonmarine to Inner Neritic (Anderscn, Warren & Associates,
Inc), the presence of coals may represent a deitaic sequence. Anderson,
Warren & Associates, Inc. give a Triassic-Permian age to the interval
8200-8590" but note that Echooka Formation type rocks are not present.

Computed porosities of the lvishak were poor to fair (Appendix C). The
formation was void of any hydrocarbons and water saturated. The base of
the lvishak has been picked at 8547 where there is a change in color from
the dark shales interbedded with the sandstones to a red silty shale and
red to pink sandstones. Tetra Tech, Inc., in reports dated October 24,
1980 and March 31, 1932*, has placed a 38" interval (8550-8588') into the
Kavik Member of the lvishak Formation. [t is the opinion of this author
that these redbeds are more typical of Mississippian age rocks than of the
Kavik Member, therefore, they have been included in the Endicott Group.

The Kavik Member and Echooka Formation of the Sadlerochit Group are
missing in this well; the Kavik, probably due to non-deposition and the
Echeooka by either non-deposition or erosion by a local unconformity.

¥ (Tetra Tech, Inc. reports are available from the National Qceanic and
Atmospheric Administration, Bouider, Coleorade.)

MISSISSIPPIAN

Endicott Group: 8547-8741'

The rocks in the Endicott Group are composed of red calcareous shales
with limestone nodules, red and pink limestones, varicolored conglomerates
and congiomeratic sandstones, and some red siltstones.

Biostratigraphic evidence is not decisive, but Anderson, Warren &
Associates, Inc. state the interval 8590-8740" is probably Carboniferous to
Permian in age.

10



PRE-MISSISSIPPIAN
Argillite: 8741-8795" Total Depth

The top of the Argillite section has been picked on the occurrence of very
dark gray to black shales with quartz veinlets and quartz filled fractures.
Coal stringers and inclusions were noted in the upper 20 feet and possibly
this zone may be a remnant of the Kekiktuk Formation, but coals have aiso
been cited in Devonian age rocks.

Although readings on the dipmeter are somewhat scattered, there appears
to be a slight increase in dip below 8770'. In the interval 8740-8770", it
appears that the dip is 7-8%, increasing to 12-14° below 8770'. Generally,
steeper dips are encountered in the Argillite.

No foraminifera were found below 8740°. Densospores below 8770 indicate
a possible Carboniferous (Mississippian) age. Anderson, Warren &
Associates, Inc. note that "...these densospores had been observed
reworked throughout the well in much less frequencies. The fact that
these spores may also be reworked at the bottom of the well cannot be
ruled out.”

CONCLUSIONS

Final evaluation of the data from the South Simpson No. 1 indicated that
the well did not have commercial quantities of hydrocarbons. Plugs were
set and the well abandoned.

The Simpson sandstone section of the Kingak Formation, which had an
estimated 75,000 CFGPD, was not present in the Simpson No. 1,
approximately 12 miles northwest. Whether the pinchout of this sand
would be worthy of more exploration is questionable as the sandstones in
the South Simpson well are generally thin bedded, "dirty" and interbedded
with siltstones and shales.

Although the Sag River Sandstone and lvishak Formation were barren of
hydrocarbons, it is possible that they may form a trap in an updip
direction to the north and northwest. tt should be noted that the
Sadlerochit Group and Mississippian age rocks are missing in the Simpson
No. 1 well.

11
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SUMMARY OF PERTINENT DATA¥

WELL NAME: South Simpson No. 1

APl NO.: 50-279-20001

OPERATOR: ‘ Husky Oil NPR Operations, Inc.
LOCATION: 609" FSL, 451" FEL

SE 1/4, protracted Section 22, T17N, R12w,
Umiat Meridian, Alaska

COORDINATES: Latitude: 70°48'24.75"N

Longitude: 154°58'54.61"W

X = 381,771

Y = 6,145,768

Zone 5
ELEVATION: 25 feet, Kelly Bushing; 5't, ground
CASING: 30" @ 95'

20" @ 495’

18" @ 2175’

10-3/4" @ 7206' Driller (7212' Schlumberger)
DATE SPUDDED: March 9, 1977
FINAL TOTAL DEPTH: 8795" Driller; 8807 Schlumberger
DATE REACHED
TOTAL DEPTH: April 18, 1977
RIG RELEASED: April 30, 1977

LOGGING RECORD {Open Hole):

DIL/SP/TTH 496-2180'

2175-7200

7212-8799"

BHCS/GR/TTH 496-2180"

2176-7201

7212-8799°

EDC/CNL/GR/Caliper 2175-7204"

7212-8806'

HDT Dipmeter 2176-7200°

7212-8804

CBL/VDL/GR 5500-7206'

Check Shot Velocity Survey 1000-8805"

Mud Log 510-8795
Computed Logs

Arrow Plot (Dipmeter) 2182-7193°

7216-8794"

Saraband 2180-8800"



SIDEWALL CORES: Run No. 1 - 27 shot, 25 recovered.
Run Neo. 2 - 18 shot, 13 recovered.

CONVENTIONAL CORES: None

DRILL-STEM TESTS: DST No. 1, perf. 6522-6568 - 4 per foot
Recovered estimated 75,000 CFGPD, 1215
muddy salt water plus 500" water cushion.

DST No. 2 - perf. 6183-6202', 6211-6220",
6231-6241', 4 per foot.

Recovered 705" (12.5 bbils.) watery mud
plus 500" water cushion.

DST No. 3 - perf. 5807-5816', 5846-5856,
5803-5946", 4 per foot.

Recovered 16 barrels fluid (11.9 barrels
water cushion and 4.1 barrels mud).

STATUS: Dry and abandoned.

WELLSITE GEOLQGIST: R. G. Brockway

LOG ANALYST: Armour Kane

DRILLING CONTRACTOR: Nabers Alaska Driiling, Inc.
MUDLOGGERS: Borst & Giddens Logging Service
BIOSTRATIGRAPHIC

ANALYSIS: Anderson, Warren & Asscciates, |nc.
* Copies and/or reproducibles of all

geological data are available from:

National Oceanic and Atmospheric Administration
EDIS/NGSDC (D62)

325 Broadway

Boulder, CO 80303
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NOTE:

DRILLED DEPTH
(FEET BELOW

SOUTH SIMPSON NO. 1
DRILL CUTTINGS AND DESCRIPTIONS
BY: R. G. BROCKWAY

Samples in this appendix have not
been adjusted te mechanical controif.
No conventional cores were taken.
Sidewall core descriptions are given in
the tail of composite lithology log.

KELLY BUSHING)

0- 510
510- 540
540- 570
570- 600
600- 630
630- 660
660- 690
6%90- 720
720- 750

No recovery.

Claystone: 95%, medium gray, slightly carbonaceous,
occasional coal chips, siderite nodules, Siderite stringers:
5%, brown, hard.

Very poor sample, predominantly drilling mud, trace of
Sandstone: light gray, fine grained, subangular, slightly
carbonaceous, apparently friable, rare coal chips, trace
of siderite, probably clayey section.

Coal: 90%, black, lignitic to subbituminous, interbedded
Shale: 10%, brown-black, very carbonaceous, siderite
inclusions, slightly pyritic; trace of claystone.

Shale: 50%, as above; Claystone: 30%, light to medium
gray, slightly carbonaceous, coal partings, Coal: 20%, as
above.

Siltstone: 75%, light gray to gray-brown, clayey,

carbonaceous, with Sandstone: 25%, light gray, fine
grained, subangular, slightly salt and pepper,
carbonaceous, very friable, white altered grains,

feldspar, pink and green grains, and trace of Siderite:
light brown, buff, coal stringers,

Siltstone:  50%, light gray, slightly micaceous, soft,
clayey, with Claystone: 30%, light gray, silty, slightly
sandy, siltstone stringers, and Sandstone: 20%, gray,
gray-brown, fine grained, subangular, silty,
carbonaceous, calcareocus, trace of siltstone.

Sandstone: 100%, as above, a few stringers with good
porosity, partly stained, slightly calcareous, dull goid
fluorescence, no cut, trace of calcite-filled fractures.

Sandstone: 70%, as above, becoming very fine grained
and more calcareous at 730", dull yetlow fluorescence,
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750- 780
780- 810
810- 840
840- 870
870- 900
900- 930
930- 960
960- 990

very slight dull vyellow cut, with Coal: 15%, black,
lignite, siderite stringers, and Marlstone: 15%, medium
gray, hard, slightly silty.

Sandstone: gray, gray-brown, silty, carbonaceous, very
fine to fine grained, subangular, medium sorted,
sideritic, pyritic, trace of calcite-filled fractures, dull
geld to bright yellow, spotty fluorescence, stringers of
Shale: dark brown-gray, very carbonaceous, and Coal:
hignitic.

Sandstone: 45%, as above, with increasing siltstone,
fluorescence and cut as above; Claystone: 10%, light
gray, silty, slightly carbonacecus; with interbedded
Siltstone: 45%, light to dark gray, argillaceous, slightly
sideritic.

Sandstone: 50%, gray, light gray, very fine with fine
grained stringers, subangular, carbonaceous, calcareous,
slightly sideritic and pyritic, slight porosity in fine
grained stringers; Siltstone: 35%, gray to dark gray,
clavey, carbonaceous; Claystone: 15%, light gray,
carbonaceous, silty.

Sandstone: 50%, gray-brown, gray, partly loose,
subangular, poorly sorted, silty, carbonaceous,
calcareous, siderite inclusions, slightly pyritic, spotty
dull gold fluorescence, no cut; Marlstone: 35%, dark
gray, slightly brown, very argillaceous, slightly silty,
hard, trace of calcite-filled fractures, dark gray-brown
calcareous shale and siltstone, 15%.

Sandstone: 60%, gray-brown to slightly salt and pepper,
very fine to medium grained, calcareous, carbonaceous,
siderite nodules, slightly pyritic, very tight to slightly
porous, trace of calcite-filled fractures, spotty dull gold
fluorescence; Mar!stone: 25%, gray, slightly silty; Shale:
15%, gray to brown, calcareous, slightly silty.

Sandstone: 70%, gray to salt and pepper, fine to medium
grained, fine grained, hard and calcareous, medium
grained, loose, subangular, medium sorted, carbonaceocus,
shell fragments, slightly pyritic, probable porosity in
medium grained sand; Marlstone: 20%, gray, as above;
Claystone: 10%, light gray, silty, siderite nodules.

Lost circulation; sample 99% lost circulation material, trace
of light gray, gray, very fine grained, subangular, silty,
calcareous sandstone (cavings 7).

Sandstone: 60%, gray, very fine grained, subangular,
medium sorted, silty, carbonaceous, rare coal chips,



990-1020

1020-1050

1050-1080

1080-1110

1110-1140

1140-1170

1170-1200

hard, tight, calcareous, slightly  pyritic, slightly
sideritic, rare glauconite, sample 40% lost circulation
material, no fluorescence or cut.

Sandstone: 50%, gray, gray-brown, subangular, medium
sorted, calcareous, carbonaceous, some stringers with
slight porosity, partly oil stained, dull gold fluorescence,
very slight cut; Marlstone: 30%, gray, trace brown,
slightly silty, slightly carbonaceous; Siltstone: 20%,
gray, gray-brown, calcareous, carbonaceous.

Sandstone: 65%, brown-gray to light gray, very fine
grained, trace of fine grained, calcareous, carbonaceous,
medium sorted, scattered siderite nodules, trace of
pyrite, spotty oil stain, dull gold fluorescence, very
slight vyellow cut; Siltstone: 30%, gray, dark gray,
calcareous, shaly, slightly carbonaceous, Shale: 5%, dark
gray, slightly silty, trace carbonaceous, calcareous.

Sandstone: 45%, as above; Siltstone: 40%, light to dark
gray, soft to hard calcarecus stringers, clayey, scattered
shell fragments; Shale: 10%, dark gray, calcareous,
carbonaceous, Marlstone: 5%, gray, dark gray.

Sandstone: 25%, gray to gray-brown, subangular,
moderately sorted, hard, slight!ly argiilaceous,
carbonaceous, very calcareous, no shale; Marlstone: 20%,
dark gray, slightly carbonaceous, stringers calcareous
dark gray shale; Siltstone: 5%, dark gray, calcareous,
carbonaceous; lost circulation material 50%.

Sandstone: 90%, gray to salt and pepper, fine grained,
subangular to subrounded, medium sorted, predominantly
loose with tight calcareous streaks, quartz grains with
occasional dark chert and shale granules, carbonaceous,
rare quartz pebbiles, no show, probable fair porosity,
rare shell fragments; Siltstone: 10%, dark gray, sandy,
carbonaceous, calcareous.

Sandstone: 80%, light gray to gray, slightly
conglomeratic, quartz and dark chert pebbles, very fine
to fine grained, very fine grained stringers are hard,
calcareous and tight, trace pyrite, fine grained sand
predominantly loose, no show; Siltstone: 20%, as above,
shell fragments.

Sandstone: 43%, gray, light gray, very fine to fine
grained, partly calcareocus, partly loose, subangular,
medium sorted, carbonaceous; Siltstone: 40%, light to
dark gray, partly calcareous, slightly carbonacecus,
sandstone inclusions; Claystone: 15%, light gray, silty,
soft.
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1200-1230

1230-1260

1260-1290

1290-1320

1320-1350

1350-1380
1380-1410

1410-1440

1440-1470

1470-1500

1500-1330

1530-1560

1560-1590

Siltstone: 45%, gray, dark gray, carbonaceous, siderite
nodules, calcareous stringers, sandstone inclusions;
Sandstone: 35%, gray, dark gray, very fine to fine
grained, subangular, silty, carbonaceocus, calcareous,
siderite nodules, pyritic; Claystone: 20%, gray, dark
gray, silty, slightly carbonaceous, sandstone inclusions.

Siltstone: 70%, light tan-gray, clayey, soft, tuffaceous,
slightly carbonaceous; Claystone: 25%, light gray, silty,
tuffaceous; Sandstone: 5%, as above.

Siltstone: 80%, light gray, soft, clayey, tuffaceous;
Claystone: 20%, light gray, silty.

Claystone: 100%, light gray, soft, silty, scattered
sandstone inclusions.

Claystone: 85%, as above; Siltstone: 15%, light gray,
clayey.

Claystone: 100%, as above.

Sandstone: 50%, gray, dark gray, hard, very fine
grained, subangular, silty, calcarecus, carbonaceous,
pyritic; Siltstone: 20%, brown-gray, bard, calcareous,
carbonaceous; Coal: 15%, black, lignitic to
subbituminous; Shale: 15%, dark gray, carbonaceous.

Claystone: 100%, light gray, soft, silty, scattered coal
chips.

Siltstone: 50%, light gray, soft, slightly calcarecus,
clayey; Claystone: 45%, light gray, soft, silty, some
calcareous sandstone inclusions; Sandstone: 5%, very
fine grained, soft, silty, light gray.

Siltstone: 60%, light gray, trace medium gray, clayey,
soft, pyritic, sandstone inclusions; Claystone: 40%, light
gray, becoming slightly dark, silty, soft, trace crinoids.

Very poor sample, predominantly drilling mud and lost
circulation material, 90%; Claystone: 10%, Ilight gray,
soft, silty, pyritic, siderite nodules; Limestone: trace,
dark gray, very argillaceous, hard, slightly
carbonaceous.

Sandstone: 50%, light gray, subangular, well sorted,
silty, clayey, slightty pyritic, wvery soft and friable;
Claystone: 00%, light gray, soft, silty, pyritic, scattered
coal chips.

Claystone: 60%, light gray, silty, soft; Siltstone: 35%,
light gray, clayey, soft; Sandstone: 5%, as above.

1



1590-1620

1620-1650

1650-1680

1680-1710

1710-1740

1740-1770

1770-1800

1800-1830

1830-1860

Sandstone: 80%, brown-gray to light gray, very fine
grained, subangular to angular, quartz, dark chert and
argillaceous grains, rare mica, carbonaceous, calcareous,
silty, tight, trace calcite-filled fractures; Siltstone: 15%,
gray, brown-gray, carbonaceous, calcareous; Shale: 15%,
dark gray, carbonaceous, siderite nodules; shale and
siltstone appear to be thinly interbedded.

Sandstone: 85%, gray, brown-gray, very fine to fine
grained, calcareous, silty, carbonaceous, slightly
conglomeratic, sandstone and limestone pebbles, hard,
tight, pyritic, rare coal chips; Siltstone: 10%, gray,
carbonaceous, calcareous; Shale: 5%, dark gray,
calcareous.

Sandstone: 90%, brown-gray to light gray, very fine .
grained, silty, calcareous, carbonaceous, conglomeratic,
sandstone and limestone pebbles, pyritic, clayey; Shale:
brown-gray, calcareous.

Sandstone: 100%, light gray, conglomeratic, sandstone
and limestone pebbles, fine grained, subangular, silty,
slightly clayey, slightly calcareous, moderately soft and
friable, siderite nodules, pyritic, no show.

Sandstone: 50%, light gray, gray, calcareous,
carbonaceous, slightly conglomeratic, sandstone and
limestone pebbles, fine grained, subangular, siightly
silty; Marlstone: 35%, dark gray, slightly carbonaceous:
Claystone: 15%, dark gray, calcareous, slightly
carbonaceous.

Sandstone: 60%, light gray, gray, calcareous, slightly
carbonaceous, subangular, very fine to fine grained,
moderately sorted, slightly siity, trace of mica and
chiorite grains, scattered Ilimestone nodules, trace of
pyrite, shell fragments, interbedded dark brown-gray
marlstone and dark brown-gray calcareous claystone, 10%.

Sandstone: 55%, as above, trace of calcite-filled
fractures; Marlstone: 30%, as above; Shale: 10%, dark
brown-gray, calcareous, carbonaceous; and Siltstone:

%, dark brown-gray, shaly, calcareous, interbedded.

Sandstone: 40%, gray, brown-gray, calcareous,
carbonaceous, very fine grained, subanguiar, moderately
sorted, tight, interbedded dark brown-gray, marly Shale:
45%, slightly carbonacecus; and Siltstone: 15%, dark
gray-brown, calcareous, carbonaceous,

Shale: 45%, as above; Sandstone: 35%, as above;
Siltstone: 20%, as above.



1860-1830

1890-1920

1920-1950

1950-1980

1980-2010

2010-2040

2040-2070

2070-2100
2100-2130

2130-2160

2160-2190

2190-2220

2220-2250

2250-2280

Shale: 60%, dark gray-brown, silty, marly, sandstone
and limestone pebbiles; Sandstone: 40%, as above,
interbedded; very poor sample.

Sandstone: 50%, gray, very fine grained, subangular,

silty, calcareous, slightly micaceous, slightly
carbonaceous, pyritic, trace of quartz and calcite-filled
fractures; Siltstone: 35%, gray, calcareous, slightly
carbonaceous, trace mica, Claystone: 15%, gray,

calcareous.

Sandstone: 50%, gray-brown, very fine grained,
subangular, becoming very silty, calcareous, argillaceous,
moderately sorted, slightly micaceous, pyritic; Siltstone:
35%, gray, gray-brown, calcareous, argillaceous;
Claystone: 15%, gray, calcareous, interbedded.

Siltstone: 50%, brown-gray, light gray, calcareous,
argillaceous, slightly carbonaceous; Sandstone: 45%, as
above; Claystone: 5%, as above, interbedded.

Siltstone: 70%, brown-gray, clayey, moderately soft,
scattered sandstone inclusions, slightly  calcareous;
Claystone: 30%, brown-gray, silty, moderately soft,

Claystone: 95%, light gray, siity, slightly calcareous,
thin light gray, calcareous, very fine grained sandstone
stringers, 5%.

Claystone: 85%, light gray, silty, soft; Siltstone: 15%,
light gray, clayey, soft, scattered floating sand grains.

As above.
As above.

Claystone: 70%, as above; Siltstone: 15%, as above;
Sandstone: 10%, ilight gray, silty, calcareous, very fine
grained; Coal: 5%, black, lignitic.

Claystone: 40%, and Siltstone: 60%, light gray, soft.

Claystone: 70%, gray, silty, moderately soft; Siltstone:
20%, gray, clayey; Sandstone: 10%, gray, silty, very
fine grained, subangular; very poor sample.

Siltstone: 8%, gray, dark gray; Claystone: 2%, gray,
dark gray, slightly carbonaceous; very poor sample,
predominantly lost circulation material, 90%.

Siltstone: 50%, gray, calcareous; Sandstone: 30%, gray,
light gray, wvery fine grained, subangular, calcareous,
slightly micacecus, silty, trace of porosity; Claystone:
20%, gray, crinoids.
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2280-2310

2310-2340

2340-2370

2370-2400

2400-2430

2430-2460

2460-2430

2480-2520

2520-2530

2550-2580

2580-2610

Claystone: 80%, gray, dark gray, silty, slightly
carbonaceous, pyritic; Sandstone: 10%, gray, very fine
grained, calcareous, appears to be nodules; Marlstone:
10%, medium dark gray, possible nodules.

Sandstone: 50%, light gray, gray, very fine grained,
subangular, tight to porous, porosity 10% in streaks,
calcareous streaks, slightly carbonaceous and micaceous,
crinoids; Claystone: 30%, light gray, gray, silty;
Siltstone: 20%, light gray, gray, clayey, moderately
soft.

Siltstone: 15%, gray, light gray, moderately soft;
Sandstone: 10%, gray, very fine grained, subangular,
slightly carbonaceous, silty, argillaceous, micaceous,
moderately friable, 10%(?) porosity; Claystone: 5%, gray,
slightly  carbonacecus, pyritic; very poor sample,
predominantly lost circulation material, 70%.

Claystone: 70%, gray, micaceous, slightly carbonaceous,
pyritic; Sandstone: 20%, gray, very fine grained,
subangutar, slightly carbonaceous, silty, argiilaceous,
moderately soft, slight porosity; Siltstone: 10%, gray,
clayey, slightly carbonaceous,

Claystone: 80%, as above; Sandstone: 10%: Siltstone:
10%, as above.

Siltstone: 70%, medium dark gray, argillaceous, slightly
calcareous, carbonaceous; Claystone: 20%, medium dark
gray, silty, carbonaceous, pyritic; Sandstone: 10%,
medium dark gray, very fine grained, subangular,
carbonaceous, silty, sandstone appears to be thin
stringers.

Siltstone: 80%, as above, pyritic; Claystone: 15%,
Sandstone: 5%, trace of shell fragments.

Siltstone: 90%, as above; Claystone: 10%; occasional
trace of sandstone.

Claystone: 60%, medium gray, dark gray, silty, pyritic,
slightly carbonacecus; Siltstone: 30%, medium gray,
clavey, slightly carbonaceous; Sandstone: 10%, gray,
light gray, very fine grained, subangular, silty, rare
fossil fragments, Inoceramus.

As above,
Siltstone: 60%, gray, argillaceous, moderately soft,
slightly carbonaceous; Claystone: 30%, medium gray,

silty; Sandstene: gray, very fine grained, soft, friable,
10% porosity, siity, argillacecus.
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2610-2640

2640-2670

2670-2700

2700-2730
2730-2760

2760-2790

2730-2820

2820-2850

2850-2880

2880-2910

2910-2940

2940-2870

2970-3000

Siltstone: 50%, as above; Claystone: 35%, as above;
Sandstone: 15%, as above.

Claystone: 70%, gray, trace of dark gray, carbonaceous,
silty, Inoceramus; Siltstone: 30%, as above.

Claystone: 50%, as above; Siltstone: 30% Shale: 15%,
dark . gray, micaceous, carbonaceous, fissile, pyritic;
Sandstone: 5%, gray, very fine grained, subangular,
calcareous.

As above.

Claystone: 75%, gray, dark gray, carbonaceous, soft;
Siltstone: 15%, gray, clayey, soft; Shale: 10%, dark
gray, micaceous, thin beds.

Very poor sample; sample 99% lost circulation material;
trace of dark gray, silty, carbonaceous shale, one
foraminifera, rare coal chips and siderite chips.

Siltstone: 65%, gray, carbonaceous, slightly sandy,
pyritic, slightly calcareous; Shate: 30%, dark gray,
carbonaceous, silty; Sandstone: 5%, light gray, very
fine grained, subangular, moderately sorted, silty,
argillaceous, slightly calcareous, no show.

Very poor sample; 95% lost circulation material; Siltstone:
3%, as above: Shale: %, as above, coaly streaks,

pyritic.

Claystone: 60%, gray, Ilight gray, pyrite inclusions,
slightly carbonacecus; Siltstone: 30%, light gray, gray,
slightly calcareous, slightly carbonaceous; Sandstone:
10%, gray, very fine grained, subangular, calcareous,
tuffaceous, slightly carbonaceous, trace of light gray
limestone, occasional coal chips.

Claystone: 70%, as above, !noceramus; Siltstone: 25%,
as above; Sandstone: 5%, as above,

Claystone: 80%, as above; Siltstone: 20%, as above,
Inoceramus, trace of dark gray shale.

Siltstone: 50%, light gray, tuffaceous, calcareous,
slightly carbonaceous, partly soft and friable; Claystone:
35%, as above; Sandstone: 15%, light gray, very fine
grained, subangular, moderately sorted, tuffaceous, silty,
slightly calcarecus.

Sandstone: 70%, light gray, gray, very fine to fine
grained, with a trace of medium grains, subangular to
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3000-3030

3030-3060

3060-3090

3090-3120

3120-3150

3150-3180

3180-3210

angular, medium sorted, dark argiliaceous, carbonaceous
and chert grains common, slightly calcareous, white clay
matrix, tuffaceous(?), estimated 12% porosity, occasional
siderite  nodules, gas kick 400-1,056 units, no
fluorescence or cut; Siltstone:  25%, gray, slightly
caicareous, slightly carbonaceous, moderately soft; Shale:
dark to medium gray, micaceous, carbonaceous, shale and
siltstone interbeds; sandstone at 2980-2995' with gas kick.

Sandstone: 60%, light gray, gray, very fine to fine
grained, moderately sorted, calcareous, white clay matrix,
tuffaceous, carbonaceous, slightly micaceous, porosity
streaks to 10%; interbedded Siltstone: 30%, light to

medium gray, slightly calcareous, tuffaceous,
carbonaceous, trace mica, and Shale: 10%, medium dark
gray, carbonaceous, pyritic, siderite nodules,

Inoceramus; gas begins dropping at 3000, back to 50
units at 3015".

Siltstone: 50%, light gray, partly sandy, slightly
calcareous, carbonaceous, moderately soft, interbedded
Sandstone: 25%, as above, and Shale: 25%, medium to
dark gray, partly carbonaceous, siderite nodules,
scattered pyrite nodules, |noceramus; gas Kkick at
3030-3035", 168 units; back to 60 units at 3040".

Sandstone: 65%, light gray, gray, very fine to fine
grained, trace medium grained, angular to subangular,
medium sarted, calcareous, slightly carbonaceous,
tuffaceous, scattered siderite nodules, interbedded Shale:
35%, medium dark gray, slightly carbonaceous, micaceous.

Shale: 60%, as above, coaly partings, becoming partly
silty, interbedded Siltstone: 25%, as above, and
Sandstone: 15%, as above.

Shale: 0%, medium to dark gray, silty, slightly
carbonaceous, partly  claystone, trace of pyrite,
interbedded Siltstone: 15%, light gray, clayey,
moderately soft; and Sandstone: 15%, light gray, gray,
very fine to fine grained, slightly carbonaceous, slightly
calcarecus, tuffaceous, some siderite nedules.

Shale: 75%, as above, interlaminated Sandstone: 15%, as
above, and Siltstone: 10%, as above.

Shale: 80%, medium gray, dark streaks, slightly
carbonaceous, micaceous, slightly silty, pyrite inclusions,
interlaminated Sandstone: 10%, as above, and Siltstone:
10%, as above.
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3210-3240

3240-3270

3270-3300

3300-3330

3330-3360

3360-3390

3390-3420

3420-3450

3450-3480

3480-3510

3510-3540

3540-3570

Shale: 70%, medium dark gray, slightly carbonaceous and
micaceous, firm, interlaminated Siltstone: 20%, gray,
carbonaceous, slightly calcareous, and Sandstone: 10%,
very fine grained, subangular, slightly tuffaceous.

Claysteone: 75%, gray, silty, sandstone inclusions,
moderately soft, tuffaceous, pyrite inclusions,
interlaminated Siltstone: 10%, gray, soft, clayey, and
Sandstone: 15%, light gray, gray, very fine to fine
grained, tuffaceous.

Claystone: 90%, as above, scattered siderite nodules,
interlaminated Siltstone: 10%, as above.

Claystone: 75%, as above, trace of medium dark gray
shale, rare pyrite inclusions, foraminifera; interlaminated
Siltstone: 25%, gray, slightly carbonaceous, micaceous,
Inoceramus.

Claystone: 60%, gray, silty, sandstone inclusions; Shale:
10%, dark gray, carbonaceous, slightly micaceous;
Siltstone: 20%, gray, clayey, interbedded; Bentonite:
10%, very light gray, micaceous.

Shale: 65%, gray and dark gray stringers, carbonaceous,
micaceous, silty streaks; Siltstone: 25%, gray, clayey,
moderately soft; Sandstone: 10%, gray, very fine
grained, subangular, intertaminated.

Shale: 75%, dark gray, micaceous, slightly fissile,
carbonaceous; Siltstone: 20%, gray, clayey; Sandstone:
5%, as above.

Siltstone: 45%, gray, clayey, soft; Shale: 40%, dark
gray, as above; Sandstone: 15%, gray, very fine
grained, subangular, clayey, silty, soft, interbedded.

Shale: 60%, gray, dark gray, micaceous, slightly
carbonaceous, partly fissile, pyrite inclusions; Siltstone:
25%, gray, clayey, soft; Sandstone: 15%, gray, very fine
grained, subangular, calcareous, clayey, interbedded.

Claystone: 65%, light gray, silty, occasional coal chips;
Shale: 20%, gray, dark gray, slightly carbonaceous, as
above; Siltstone: 15%, light gray, clayey, soft.

Claystone: 60%, as above; Siltstone: 40%, light gray,
soft.

Claystone: 50%, gray, silty; Shale: 40%, dark gray,
slightly carbonaceous, fissile, pyritic; Sandstone: 10%,
gray, very fine grained, subangular, silty, calcareous.



3570-3600

3600-3630

3630-3660
3660-3620

3690-3720

3720-3750

3750-3780

3780-3810

3810-3840
3840-3870

3870-3900

3900-3930

3930-3960

3860-33830

Claystone: 40%, gray, dark gray, silty, pyritic; Shale:
30%, dark gray, as above; Siltstone: 15%, gray, clayey,
slightly calcareous; Sandstone: 15%, gray, very fine
grained, subangular, calcarecus, tuffaceous, Inoceramus.

Claystone: 50%, as above; Shale: 30%, as above;
Siltstone: 15%, as above; Sandstone: 5%, as above.

Claystone: 60%; Shale: 30%; Siltstone: 10%, as above.

Shale: 50%: dark gray, carbonaceous, silty, slightly
fissile, micromicaceous, pyritic; Siltstone: 30%, gray,
dark gray, slightly carbonaceous, shaly; Sandstone:
20%, medium and dark gray, very fine grained,
subangular, silty, very slightly calcareous, carbonaceous,
interbedded fossil fragments, trace of gray marlstone.

Claystone: 70%, medium and dark gray, slightly silty,
trace of pyrite; Shale: 25%, dark gray, as above;
Sittstone: 5%, gray, as above.

Claystone: 70%, gray, silty, moderately soft, scattered
pyrite inclusions, interbedded Shale: 15%, dark gray,
slightly carbonaceous, micaceous, and Siltstone: 15%,
gray, clayey, moderately soft.

Claystone: 55%, as above, Inoceramus common; Shale:
35%, as above; Siltstone, 10%: as above.

Claystone: 50%; Shale: 40%; Siltstone: 10%: as above,
[noceramus common.

Claystone: 65%; Shale: 30%; Siltstone: 5%, as above.

Claystone: 65%; Shale: 25%; Siltstone: 10%, bentonitic
streaks, lnoceramus.

Claystone: 50%: Shale: 35%; Siltstone: 15%, rare
bentonitic streaks, Inoceramus, as above.

Shale: 60%, dark gray, carbonaceous, micaceous, partly
fissile, pyrite inclusions, Inoceramus; Siltstone: 20%,
gray, clayey, soft; Claystone: 20%, gray, siity, soft;
bentonite stringer, very light gray.

Shale: 50%, as above; Si.ltstone: 30%, as above;
Claystone: 20%, as above; trace of sandstone.

Shale: 70%, as above; Siltstone: 15%, as above;
Sandstene: 15%, light gray, very fine to fine grained,
subangular, tuffaceous, calcareous, rare glauconitic

grains, interlaminated.
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3990-4020

4020-4050

4050-4080

4080-4110

4110-4140

4140-4170

4170-4200

4200-4230

4230-4260

4260-4320

4320-4350

4350-4380

4380-4400

Shale: 90%, dark gray, carbonaceous, fissile, slightly
micaceous, scattered pyrite inclusions, inoceramus;
Siltstone: 5%, gray, clayey; Sandstone: 5%, as above,
interfaminated.

Shale: 80%, as above, interiaminated Siltstone: 10%; and
Sandstone: 10%, as above.

Shale: 85%, dark gray, carbonaceous, micaceous, pyrite
inclusions, I|noceramus, fissile, interbedded Siltstone:
15%, gray, clayey, trace of sandstene.

Shale: 80%, as above; Siltstone: 10%, as above;
Sandstone: 10%, gray, very fine grained, subangular,
carbonaceous, silty, slightly calcareous, micaceous.

Shale: 65%, as above, interbedded Sandstone: 20%,
medium and light gray, very fine to fine grained,

subangular, medium sorted, silty, calcareous,
carbonaceous; Siltstone: 10%, gray, slightly carbonaceous
angd calcareous, clayey; Bentonite: %, very light gray,

micaceous, carbonaceous; rare foraminifera.

Shale: 175%, as above: interbedded Sandstone: 15%: and
Siltstone: 10%, as above.

Shale: 65%, as above; interbedded Sandstcone: 20%, as
above, partly bentonitic; Siltstone: 15%, as above.

Shale: 75%, dark gray, carbonaceous, micaceous, slightly
silty, slightly fissile, pyritic, !noceramus, interfaminated
Sandstone: 15%, gray, very fine grained, subangular,
silty, slightly carbonaceous, micaceous, and Sittstone:
10%, gray, argillaceous,

Shale: 80%; Sandstone: 10%; Siltstone: 10%, as above.

Shale: 9%, dark gray, as above; Siltstone; 1%; very
poor sample; changed screens, predominantly lost
circulation material, 90%.

Shale: 85%, dark gray, slightly carbonaceous, slightly
micaceous, partly fissile, scattered pyrite inclusions,
lnoceramus, Siltstone laminations: 15%, gray,
carbonaceous, argillaceous.

Shale: 90%, as above: Siltstone: 10%, as above, trace of
light gray, very fine grained calcareous sandstone.

Shale: 80%; Siltstone: 10%; Sandstone: 10%, light gray,
gray, very fine grained, subangular to angular, silty,
carbonaceous, argiilaceous, moderately friable.



4400-4420

4420-4440
4440-4460

4460-4480
4480-4500

4500-4520

4520-4540

4540-4560

4560-4580

4580-4600
4600-4620

4620-4640

4640-4660

Shale: 85%, dark to wvery dark gray, slightly
carbonaceous, fissile, micromicacecus, pyrite inclusions,
[noceramus, rare limestone nodules, interlaminated

‘Siltstone: 15%, gray, dark gray, micaceous, argillaceous.

Shale: 90%: Siltstone: 10%, as above.

Shale: 80%; Siltstone: 10%, as above; Sandstone: 10%,
gray, very fine grained, subangular, calcareous, slightly
carbonaceous, slightly micaceous, sitty.

Shale: 70%; Siltstone: 10%; Sandstone: 20%: as above.
Shale: 80%; Siltstone: 10%; Sandstone: 10%: as above.

Shale: 85%, dark and very dark gray, micromicaceous,
slightly  carbonaceous, partly fissile, some pyrite
inclusions, Inoceramus; thin beds and Ilaminations of
Siltstone: 10%, gray, dark gray, shaly, slightly
carbonaceous; and Sandstone: 5%, gray, light gray,
slightly calcareous, carbonaceous, slightly micaceous,
siderite grains.

Shale: 75%, as above; Siltstone: 15%; Sandstone: 10%,
as above.

Shale: 65%; Siltstone: 20%, light gray, clayey,
calcareous, moderately soft; Sandstone: 15%, light gray,
very fine grained, subangular, medium sorted,
calcareous, silty, slightly carbonaceous, slightly sideritic.

Shale: 75%; Siltstone: 10%; Sandstone: 15%, as above,
becoming fine grained.

As above.

Shale: 85%, dark gray, very dark gray, slightly
carbonaceous, slightly micaceous, partly fissile, slightly
pyritic, Inoceramus, Silistone laminations: 10%, gray,
sltghtly carbonaceous and calcareous; Sandstone: %,
light gray, very fine to fine grained, carbonaceous,
slightly calcareous.

Shale: 70%, as above; Siltstone: 20%; Sandstone: 10%,
as above.

Shale:  50%; Siltstone: 30%, light brown-gray, gray,
clayey, moderately soft, dusty, trace of oil stain, and
Sandstone: 20%, light gray, very fine to fine grained,
subangular, slightly calcareous, slightly carbonaceous,
micaceous, argillaceous.



4660-4680
4680-4700

4700-4720

4720-4740
4740-4760
4760-4780
4780-4800
4800-4820

4820-4840

4840-4860

4860-4880
4880-4900

4900-4920

4920-4940

4940-4960

Shale: 60%: Siltstone: 30%; Sandstone: 10%, as above.
Shate: 70%:; Siltstone: 25%; Sandstone: 5%, as above.

Shale: 75%, dark and very dark gray, slightly
carbonaceous, fissile, micaceous, pyrite  inclusions,
lnoceramus; thin bedded and interlaminated Siltstone:
20%, gray, slightly carbonaceous, moderately friable, and
Sandstone: 5%, light gray, very fine to fine grained,
subangular, carbonaceous, micaceous, calcareous.

Shale: 80%; Siltstone: 15%; Sandstone: 5%, as above.
Shale: 90%; Siltstone: 10%, as above.
Shale: 90%; Siltstone: 10%, as above.
Shale: 70%; Siltstone: 15%; Sandstone: 15%, as above.

Shale: 75%, dark gray, slightly carbonaceous and
micaceous, fissile, pyrite inclusions, scattered siderite
nodules, lnoceramus; interlaminated Siltstone: 20%, gray,
soft, micaceous, slightly calcareous, and Sandstone: 5%,
light gray, gray, calcareous, slightly carbonaceous,
micaceous .

Shale: 75%, as above; Siltstone: 25%, as above.

Shale: 60%, as above; Siltstone: 15%, as above;
Sandstone: 25%, light gray, very fine to fine grained,
subangular to angular, shale partings, carbonaceous,
tuffaceous, silty, slightly calcareous, scattered siderite
grains.

Shale: 70%: Siltstone: 15%; Sandstone: 15%, as above.
As above.

Shale: 70%, dark gray, very dark gray, fissile, slightly
carbonaceous, slightly micaceous, pyritic, rare limestone
nedules, interbedded Sandstone: 20%, light and medium
gray, very fine to fine grained, subangular, medium
sorted, silty, tuffaceous, some siderite grains, wvery
slightly calcareous, rare glauconitic grains, and Siitstone:
10%, dark to medium gray, shaly, slightly carbonaceous,
slightly calcareous.

As above.

Shale: 80%: Siitstone: 10%: Sandstone: 10%, as above.



4960-4980
4980- 35000

5000-3010

5010-5020
5020-5030
5030-5040
5040-35050
2050-5060
5060- 5070
5070-35080
5080-35080

2090-5100
5100-5110
5110-5120
5120-5130
9130-5140

2140-5130

5150-5160

Shale: 80%: Siltstone: 10%; Sandstone: 10%, as above.
Shale: 70%; Sandstone: 20%; Siltstone: 10%, as above.

Shale: 60%, dark gray, fissile, partly silty,
micromicaceous, pyritic, Inoceramus, interbedded
Sandstone: 25%, light and medium gray, very fine to fine
grained, medium sorted, calcareous, slightly
carbonaceous, rare glauconite, silty; Siltstone: 15%,
medium to light gray, partly shaly, slightly calcareous,
and carbonaceous.

Shale: 50%; Sandstone: 30%; Siltstone: 20%, as above.
Shale: 50%; Sandstone: 30%; Siltstone: 20%, as above.
Shale: 60%; Sandstone: 25%; Siltstone: 15%, as above.
Shale: 60%; Sandstone: 15%; Siitstone: 25%, as above.
Shale: 45%; Sandstone: 35%; Siitstone: 20%, as above.

As above; Sandstone becoming less calcareous.

Shale: 60%; Sandstone: 15%; Siitstone: 25%, as above.
Shale: 535%, dark to very dark gray, micromicaceous,
slightly carbonaceous, pyrite inclusions, |noceramus,
interbedded Sandstone: 30%, light to medium gray, very
fine to fine grained, carbonaceous, tuffaceous, partly
shaly, slightly micaceous, silty, and Siltstone: 15%.
gray, dark gray, micaceous, slightly carbonaceous.

Shale: 60%; Sandstone: 25%; Siltstone: 15%, as above.

As above.

Shale: 55%; Sandstone: 30%; Siitstone: 15%, as above.
Shale: 60%: Sandstone: 25%; Siltstone: 15%, as above.
Shale: 60%; Sandstone: 30%; Siltstone: 10%, as above.
Shale: 70%, dark and very dark gray, silty, micaceous,
pyritic, slightly carbonaceous; Sandstone: 20%, medium
and light gray, very fine grained, subangular, medium
sorted, carbonaceous, very slightly calcareous, light gray
streaks moderately calcareous, micaceous, silty, and
Siltstone: 10%, gray, carbonaceous, partly shaly.

Shale: 60%, as above; Sandstone: 230%, as above, trace

ofvery light gray, subangular, fine grained, calcareous,
quartzose sandstone; Siltstene: 10%, as above.



5160-5170

5170-5180

5180-5190

5180-5200

5200-5240

5240-5250

5250-5260
5260-5270

5270-5280

5280-5290

5290-5320

5320-5330

2330-5340

Shale: 50%, as above; Sandstone: 35%, medium to very
light gray, very fine to fine grained, subangular to
subrounded, medium sorted, calcareous to shaly, dark
carbonaceous and argillite grains, probably very thin
bedded and laminated, fine grained sandstone appears to
have slight porosity; Siltstone: 15%, gray, carbonaceous,
micaceous.

Shale: 40%, as above; Sandstone: 30%, as above;
Siltstone: 30%, as above, Inoceramus.

Shale: 60%, as above, Inoceramus; Sandstone: 25%, as

above, trace becoming sideritic; Siltstone: 15%, as
above.
Shale: 65%, as above; Sandstone: 20%, as above;

Siltstone: 15%, as above, sands becoming predominantly
very fine grained.

No returns. Lost circulation at 5279', samples may have
gone into lost circulation zone.

Shale: 80%, very dark gray, carbonaceous, silty streaks,
fissile, pyrite inclusions; Sandstone: 10%, light gray,
very fine grained, subangular, slightly carbonaceous,
silty, argillaceous; Siltstone, 10%: gray, dark gray,
shaly, slightly carbonaceous, no show.

As above,
As above.

Sandstone: 85%, light gray, very fine grained, partly
fine grained, subrounded, predominantly locse, quartzose
with scattered dark carbonaceous grains, silty, very
slightly calcareous, trace of white clayey cement, friable,
probable fair to good porosity; Shale: 15%, as above.

Lost circulation material, 98%, trace of loose sand and
chips, as above.

No returns. By-passed shakers with lost circulation
material.

Shale: 10%, dark gray, siity, slightly carbonaceous,
micromicaceous; very poor sample, predominantly lost
circulation material, 90%.

Shale: 60%, dark gray, carbonaceous, micromicaceous,
fissile, pyritic; Sandstone: 30%, light gray, very fine
grained, subangular, carbonaceous, calcareous, silty,
scattered loose, fine and medium grained quartz and gray



5340-5350

5350-5360

5360-5370

5370-5380

5380-5390

5390-5400

5400-54170

5410-5420

5420-5430

5430-5440
5440-5450

3450-5460

chert grains, rare angular, clear, medium to coarse
quartz grains in samples; contamination from mica used in

lost circulation material; Siltstone: 10%, gray, dark
gray, shaly.
No sample.
Shale: 60%, very dark gray, micromicaceous, slightly
carbonaceous, pyrite inclusions, partly fissile,
inoceramus, interbedded Sandstone: medium to light

gray, very fine grained, subangular, medium sorting,
carbonaceous, micaceous, calcareous, silty stringers,
slight porosity, 3-5%; Siltstone: medium and dark gray.
carbonaceous, shaly; no show.

Shale: 35%, as above; Sandstone: 55%, as above,
stringers with fair porosity; Siltstone: 10%, as above; no
show.

Very poor sample, 75% lost circulation material; Shale:
15%: Sandstone: 5%; Siltstone: 5%, as above; no show.

Very poor sample; Shale: 70%; Sandstone: 20%;
Siltstone: 10%; no show.

Shale: 50%, dark and very dark gray, partly silty,
carbonaceous, micromicaceous, interbedded Sandstone:
40%, medium to light gray, very fine grained,
subangular, trace of loose fine grains, carbonaceous,
silty, partly calcareous, slightly micaceous, no show;
Siltstone: 10%, medium to dark gray, carbonaceous,
shaly.

Shale: 60%: Sandstone: 30%; Siltstone: 10%.

Shale: 60%:; Sandstone: 25%; Siltstone: 10%, as above,
trace of medium and coarse grained sand: loose,
subangular, white and buff quartz, red chert, rare
grains with hematite stain, rare siderite grains.

Sandstone: 50%, medium to light gray, very fine
grained, subangular, carbonaceous, micaceous, silty,
argillaceous; Shale: 30%, dark gray, slightly
carbonaceous, silty stringers, partly micromicaceous;
Siltstone: 20%, dark gray, gray, carbonaceous, shaly.

Shale: 45%; Sandstone: 235%; Siltstone: 20%, as above.
Shale: 35%: Sandstone: 50%; Siltstone: 15%, as above.

Shale: 60%: Sandstone: 25%; Siltstone: 15%, as above;
Inoceramus.



]

5460-5470

2470-5480
5480-5490
5490-5500

5500-5510

5510-5520

3520-5530

5530-3540

5540-5550

2950-5560

5560-5570

5570-5580

3580-5590

5580-5600

Shale: 50%; Sandstone: 30%; Siltstone: 20%, as above;
Inoceramus.

“Shale: 55%; Sandstone: 30%; Siltstone: 15%, as above.

Very poor sample; Shale: 80%; Siltstone: 20%, as above.
Shale: 60%; Sandstone: 10%; Siltstone: 15%, as above.

Shale: 60%; Sandstone: 10%; Siltstone: 30%, very poor
sample.

Shale: 60%, dark to very dark gray, slightly
carbonaceous, micromicaceous, silty stringers, pyritic
inclusions, lnoceramus; Sandstone: 25%, light gray, very
fine grained, subangutar, silty, argillaceous, slightly
carbonaceous, very slightly calcareous; Siltstone: 15%,
medium to dark gray, carbonaceous, shaly.

Shale: 20%, wvery dark gray, as above; Siltstone: 5%:
Sandstone: %; very poor sample; predominantly lost

circulation material, 70%.

Shale: 15%, as above; Sandstone: 10%; Siltstone: 5%;
very poor sample, 70%, as above; .

Shale: ©60%, very dark to dark gray, micromicaceous,
slightly carbonaceous, moderately fissile, interbedded
Sandstone: 30%, light gray, wvery fine grained,
subangular, carbonacecus, silty, argillacecus, slightly
micaceous; Siltstone: 10%, gray, dark gray,
carbonaceous, very poor sample.

Shale: 65%: Sandstone: 25%; Siltstone: 15%, as above.

Shale, Sandstone, and Siltstone: as above; very poor
sample.

Shale: 70%, as above; Inoceramus; Sandstone: 15%, as
above; Siltstone: 15%, as above; rare glauconite in
sandstone, rare loose subrounded, medium sand grains.

Shale: 5%, as above; Sandstone: 25%, as above, trace
of calcite veins or fracture fillings; Siltstone: 10%, gray,
dark gray, carbonaceous.

Shale: 65%, dark and very dark gray, moderately fissile,
micromicaceous, silty stringers, slightly carbonaceous,
trace of pyrite inclusions, Inoceramus, interbedded
Sandstone: 20%, light gray, very fine grained,
subangular, medium sorted, scattered fine quartz and



5600-5610
5610-5620
5620-5630

5630-3640

5640-5650

5650-5660

5660-5670
5670-5680

5680-5690

5690-5700
5700-5710

5710-5720

5720-5730

gray chert grains; carbonaceous, silty, argillaceous, very
slightly calcareous, slightly pyritic; Siltstone: 15%,
medium to dark gray, slightly carbonaceous, argillaceous,
trace of medium subrounded quartz and gray chert
grains, loose; shale appears slightly lighter than above,
some brownish tinga.

Shale: 60%; Sandstone: 20%; Siltstone: 20%, as above.
Shale: 860%: Sandstone: 20%; Siltstone: 20%, as above.
Shale: 70%; Sandstone: 15%; Siltstone: 15%, as above.

Shale: 40%, dark to medium gray, silty, partly
carbonaceous, micacecus; Sandstone: 20%, as above;
Siltstone: 40%, medium and dark gray., soft, clayey,
slightly carbonaceous; very poor sample.

Shale: 60%, wvery dark gray, slightly carbonaceous,
blocky to fissile, micromicaceous, silty stringers, pyrite
inclusions, interbedded Sandstone: 25%, light to medium
gray, very fine grained, some fine grained stringers,
siity, carbonaceous flakes, argillaceous; Siltstone: 15%,
medium to dark gray, carbonaceous, micaceous, partly
shaly.

Shale: 70%, as above; brown-gray stringers; Sandstone:
15%; Siltstone: 15%, as above.

As above,

Shate: 80%, Inoceramus, limestone nodules; Sandstone:
10%: Siltstone: 10%, as above.

Shale: 70%, as above; Sandstone: 10%; Siltstone: 20%,
as above.

Shale: 65%; Sandstone: 10%; Siltstone: 25%, as above.

Shale: 70%, very dark gray, fissile, micromicaceous,
slightly carbonaceous, interbedded Siitstone: 30%,
medium and dark gray, shaly, trace of sandstone.

Shale: 65%, as above; Sandstone: 10%, light gray, very
fine grained, subangular, silty, argillaceous; Siltstone:
25%, medium to dark gray, as above; partly soft and
clayey.

Shale: 60%, as above; Sandstone: 25%, as above,
slightly calcareous, slightly porous; Siltstone: 15%, as
above, one frosted Quartz granule: angular, part of
pebble.



5730-5740

5740-5750

5750-5760

5760-5770

5770-5780

5780-5790
5790-5800

5800-5810

5810-5820

5820-5830

5830-5840

5840-5850

2850-5860

Shale: 75%; Sandstone: 10%; Siltstone: 15%.

Shale: 70%, dark gray to brown-gray, micromicaceous,
silty, stringers, blocky to fissile, inoceramus,
interbedded Siltstone: 25%, brown-gray, micaceous,
shaly, trace of Sandstone: 5%, light gray, very fine
grained, silty.

Shale: 80%, as above, trace of pyrite; Siltstone: 10%, as
above; Sandstone: 10%, as above.

Shale: 75%, as above; Sandstone: 15%; Siltstone: 10%,
as above.

Shale: 75%, dark gray to gray-brown, stringers very
dark gray, silty, pyrite inclusions; Siltstone: 15%, light
and medium gray, argillaceous; Sandstone: 10%, Ilight
gray, very fine grained, slightly carbonaceous, silty,
rare green grains, gtauconite(?), slightly carbonaceous,
partly calcarecus, rare rounded, medium and coarse
frosted quartz grains, trace of Inoceramus prisms,
contaminated. :

Shale: 100%, as above.

Shale: 80%, as above; Sandstone: 20%, gray, very fine
grained, silty, slightly carbonaceous.

Shale and Sandstene: as above.

Shale: 65%, as above; Sandstone: 35%, light to medium
gray, subangular, carbonaceous grains, silty, poor
porosity; no show.

Very poor sample; predominantly lost circulation material,
90%; Shale: 10%, very dark gray, micaceous, trace of
sandstone and siltstone.

Shale: 60%, dark gray; Sandstone: 40%, light to very
light gray, part salt and pepper, very fine te fine
grained, carbonaceous grains, scattered dark chert
grains, very light gray sandstone is very calcareous,
poor porosity.

Shale: 70%, dark gray, gray-brown; Sandstone: 30%,
light gray, very fine to fine grained, silty, argillaceous,
carbonacecus, no show, poor porosity.

Sandstone: 50%, light gray, slightly salt and pepper,
very fine to fine grained, subangular, dark carbonaceous
and chert grains, micaceous, coaly partings, silty,
argillaceous, very slightly calcareous, rare green grains,
chlorite, poor porosity; Shale and Siltstone: as above.
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5860-5870

5870-5880

2880-5890

5890-5900

5900-5910

5910-5920

5920-5930

3930-5540
5940-5850
5950-5960

5860-5970

5970-5980

5930-5990

Shale: 35%; Sandstone: 50%; Siltstone: 15%, as above.

Shale: 50%, as above; Sandstone: 40%, light gray, very
fine to fine grained stringers, subangular, carbonaceous,
silty, argillaceous, poor to fair porosity; Siltstone: 10%.

Shale: 55%, as above; Sandstone: -30%, as above:
Siltstone: 15%.

Shale: 65%, dark gray, gray-brown, silty stringers,
trace coal; Sandstone: medium to light gray, wvery fine
and fine grained streaks, scattered medium grains, dark
chert and carbonacecus grains, coal partings, fine
grained streaks are calcareous, poor porosity.

Shale: 70%, dark gray, trace of gray-brown; Sandstone:
25%, light gray, salt and pepper, fine grained, very fine
grained stringers, carbonaceous, calcareous, rare green
grains, poor to fair porosity, Siltstone: 5%, gray,
gray-brown, shaly.

Shale: 55%, as above; Sandstone: 30%, Ilight gray,
partly salt and pepper, fine grained, scattered medium
grains, subangular, medium sorted, carbonaceous, socme
dark chert grains, calcareous, silty, fair porosity;
Siltstone: 15%, brown-gray, dark gray, micaceous.

Shale: 50%, dark gray, dark brown-gray, silty,
micaceous; Sandstene: 30%, light to medium gray, very
fine to fine grained, subangular, carbonaceous grains,
slightly micaceous, silty, calcareous; Siltstone: 20%, dark
gray, trace of brown-gray, carbonaceous, interbedded.

Shale: 60%; Sandstone: 25%; Siltstone: 15%, as above.
Shale: 50%; Sandstone: 35%; Siltstone: 15%, as above.

Lost circuilation 5865'; Shale: 30%, as above, pyrite
inclusions; Sandstone: 55%, light gray, part salt and
pepper, very fine to fine grained, subangular, medium
sorted, carbonaceous, silty, coal grains, argillaceous,
poor to fair poresity; no show; Siltstone: 15%, dark
gray, gray, carbonaceous, slightly micaceous.

Shale: 35%; Sandstone: 50%; Siltstone: 15%, as above.
Very poor sample; predominantly lost circulation material,
trace of wvery dark gray Shale, light gray, very fine

grained sandstone and brown-gray siltstone.

Shale: 50%., dark gray, brown-gray; Sandstone: 25%:
Siltstone: 25%, as above.



5990-6000

6000-6010
6010-6020

6020-6030

6030-6040

6040-6050

6050-6060

6060-6070

6070-6080

6080-6090

6090-6100
6100-6110
6110-6120

6120-6130

Sandstone: 65%, light gray, slightly salt and pepper,
very fine to fine grained, subangular, carbonaceous,
scattered quartz and chert grains, silty, argillaceous,
poor to fair porosity, no show, gas kick; Siltstone: 15%,
gray, dark gray, slightly carbonaceous and micaceous,
argillaceous; Shale: 20%, as above.

Shale: 20%: Sandstone: 50%; Siltstone: 30%, as above.

Very poor sample; predominantly lost circulation material,
trace of very dark gray shale and siltstone, trace of
sandstone.

Very poor sample; lost circulation material, 70%; Shale:
20%, very dark gray, trace gray-brown, micaceous,
carbonaceous; Sandstone: 5%, gray, light gray, very
fine grained, carbonaceous, silty; Siltstone: 3%, gray,
dark gray.

Very poor sample; highly contaminated with cement and
lost circulation material, 75%; Shale: 10%, as above:
Sandstone: 5%, gray, as above; Siltstone: 10%, gray,
dark gray, as above.

Very poor sample, as above, 75%; Shale: 15%, dark
gray, brown-gray, carbonaceous, micaceous, sitty;
Sandstone: 5%, as above; Siltstone: 5%.

Shale: 70%, as above, siderite nodules; Sandstone: 10%,
as above:; Siltstone: 20%, as above.

Shale: 80%, very dark to dark gray, carbonaceous,
slightly  fissile, trace of pyrite, micromicaceous;
Sandstone: 5%; Siltstone: 15%, as above.

Shale: 75%; Sandstone: 15%; Siltstone: 10%, as above.

Shale: 70%, dark gray, trace brown-gray, partly silty,
micaceous, carbonaceous; Sandstone: 15%, medium to
light gray, very fine grained, subangular, carbonaceous,
silty, slightly micaceous, argillaceous, no show; Siltstone:
15%, dark gray, gray, carbonaceous, shaly, micaceous.

Shale: 65%; Sandstone: 10%; Siltstone: 23%, as above.
Shale: 55%; Sandstone: 15%; Siltstone: 30%, as above.
Shale: 50%; Sittstone: 35%; Sandstone: 15%, as above.
Shale: 40%, as above; Sandstone: 20%, gray, very fine
grained, subangular, carbonaceous, silty, argillaceous,

trace of mica, tight; Siltstone: 40%, gray, dark gray,
carbonaceous, micaceous, shaly.

[
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6130-6140

6140-6150

6150-6160

6160-6170

6170-6180

6180-6180

6190-6200

6200-6210

6210-6220
6220-6230
6230-6240

6240-6250

Shale;: 65%; Sandstone: 15%; Siltstone: 20%, as above.

Shale: 55%, dark and very dark gray, becomes slightly
brown; Sandstone: 15%, medium and light gray, very
fine grained, subangular, carbonaceous, silty,
argillaceous, trace of mica, tight; Siltstone: 30%, dark to
medium gray, trace slightly brown, carbonaceous, shaly,
micaceous.

Shale: 65%; Sandstone: 15%; Siltstone: 20%, as above.

Shale: 65%, Sandstone: 15%, and Siltstone: 20%, as
above, trace of fluorescence and stain.

Sandstone: 60%, brown-gray, light gray, very fine

grained to  fine grained stringers, subangular,
carbonaceous, silty, Clay cement: slightly micaceous,
poor porosity, slightly stained, bright, blue-white
fluorescence, slight vyellow-white cut until broken,

streaming blue-white cut; gas Kkick 980 units, C'l’ C2,
C3, trace C4; Shale: 30%, as above; Siltstone: 10%, as

above;

Shale: 25%: Sandstone: 60%: Siltstone: 15%, as above,
interbedded; gas decreasing, fluorescence and cut, as
above.

Shale; 30%; Sandstone: 50%; Siltstone: 20%;
fluorescence and cut become light yellow-white.

Sandstone: 60%, gray, slightly brown, very fine to fine
grained stringers, subangular, carbonaceous, silty,
argillacecus, poor porosity, slightly stained, vyellow-white
cut; Shale: 30%, dark to wvery dark gray, micaceous,
partly carbonaceous; Siltstone: 10%, dark gray,
carbonaceous, shaly, thin shale and siltstone
interbedding.

Sandstone: 70%; Shale: 20%; Siltstone: 10%, as above.

Sandstone: 70%; Shale: 20%; Siltstone: 10%, as above.

Sandstone: 60%, light gray, slightly brown, very fine to
fine grained stringers, subangular, slightly carbonaceous,
silty, argillaceous, slightly siliceous, slightly stained,
white-yellow fluorescence, slight cut, good when broken;
Shale: 25%, Inoceramus; Siltstone: 15%, dark gray,

brown-gray, shaly, thin interbeds.

Shale: 25%:; Sandstene: 60%; Siltstone: 15%, as above.
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6250-6260

6260-6270

6270-6280

6280-6290

6290-6300

6300-6310

6310-8320

6320-6330

6330-6340

Sandstone: 55%, gray to very light gray, very fine to
fine grained stringers, subangular, rare glauconite,
siliceous stringers, spotty brown stain, poor porosity,
spotty white-vellow fluorescence, slight cut until broken;
Shale: 30%, dark and very dark gray, trace brown-gray,
as above; Siltstone: 15%, dark gray, brown-gray, shaly,
thin interbeds.

Sandstone: 60%, as above, increasingly fine grained;
Siltstone: 15%, as above; Shale: 25%: as above.

Shale: 40%, very dark gray, black, dark brown-gray,
micromicaceous, partly carbonaceous, pyrite inclusions,
micaceous; Sandstone: 45%, light gray, slightly brown,
very fine to fine grained, subangular, carbonaceous and
gray chert grains, argillaceous, slightly siliceous, poor
porosity, spotty light vyellow fluorescence, slight cut;
Siltstone: 15%, as above.

Shale: 40%, black to dark brown-gray, fissile,
carbonaceous, silty stringers, micromicaceous; Sandstone:
40%, as above; Siltstone: 20%, as above; spotty
white-yellow fluorescence and cut, as above.

Shale: 60%, increasing brown-gray, as above, trace
pyrite; Sandstone: 25%, as above, coal chips; Siltstone:
15%, as above; fluorescence and cut, as above.

Shale: 60%, as above; Sandstone: 25%, medium to light
gray, Very fine to fine grained, subangular,
carbonaceous, coaly partings, silty, argillaceous, partly
siliceous, poor porosity, slightly stained, spotty light
vellow fluorescence and cut; Siltstone: 15%, dark gray,
brown-gray, carbonaceous, shaly; scattered fossil
fragments {Ammonite).

Shale: 50%, dark gray to brown-gray, micromicaceous,
silty  stringers, stringers of light brown, soft,
tuffaceous, pyritic, shale; Sandstone: 30%, as above,
trace of pyrite; Siltstone: 20%, as above.

Shale: 60%, as above, rare light gray bentonitic shale;
Sandstone: 25%; Siltstone: 15%.

Shate: 60%, wvery dark gray, black, dark brown-gray,
carbonacecus, partly silty, scattered siderite nodules,
rare subrounded, fine floating quartz grains; Sandstone:
20%, dark gray, gray, very fine to fine grained,
subangular, partly very carbonaceous, silty, argillaceous;
Siltstone:  20%, dark gray. gray, gray-brown, shaly,
carbonaceous.
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6340-6350

6350-6360

6360-6370

6370-6380

6380-6390

6320-6400

6400-6410

6410-6420

6420-6430

6430-6440

6440-6450

6450-6460

6460-6470

Shale: 80%, as above, thin, very light gray bentonitic
shale  stringers, scattered floating sand grains,

foraminifera; Siltstone: 15%; Sandstone: 5%.

Shale: 75%, as above, pyritic, light brown, tuffaceous
shale partings; Siltstone: 25%; Sandstone: 5%.

Shaje: 80%, wvery dark gray to gray-brown, fissile,
partly silty, floating medium to coarse, rounded quartz
grains, some black chert pebbles, Incceramus; Siltstone:
15%; Sandstone: 5%.

Shale:  100%, as above, Ilight gray bentonitic shale
stringers, trace of glauconite, floating quartz grains,
Inoceramus.

Shale: 75%, slight increase in brown-gray, floating
quartz, pyrite; Siltstone: 15%, as above; Sandstone:
10%, tight gray, brown, very fine grained, subangular,
silty, shaly, carbonaceous; trace of bentonitic shale, and

light gray calcareous tuff.

Shale: 75%, as above; Siltstone: 20%, dark brown-gray,
shaly:; Sandstone: 5%, as above.

Shale: 85%, as above, trace coaly partings, lnoceramus,
trace bentonitic shale; Siltstone: 10%: Sandstone: %, as
above.

Shale: 90%, as above, foraminifera, floating grains of
pyrite, bentonitic shale stringers; Siltstone: 10%.

Shale: 80%, as above, trace cherty shale, coal partings;
Siltstone: 10%: Sandstone: 10%, trace of bentonitic
shale,

Shale: 80%, black to wvery dark gray, carbonaceous,
micromicaceous, pyritic, floating quartz grains, trace of
coal.

Shale: 70%, wvery dark to dark gray, slightly brown,
silty, blocky, pyritic, carbonaceous, floating gquartz
grains; Siltstone: 20%, dark gray to brown-gray, shaly,
carbonaceous, interbedded Sandstone: 10%, light gray,
gray, very fine to fine grained, subangular, scattered
dark chert grains, silty, carbonaceous, argillaceous.

Shale: 75%, as above, floating quartz grains, dark chert
granules; Siltstone: 13%; Sandstone: 10%, trace of light
gray Bentonite: silty.

Shale: 80%, as above; Siltstone: 15%; Sandstone: %,

trace of white zeolite crystals, and gray-brown tuffaceous
clay.
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6470-6480

6480-6490

6490-6500

6500-6510

6510-6520

6520-6530

6530-6540

6540-6550

6550-6560

6560-6570

Shale: 85%, as above; Siltstone: 15%, quartz grains,
partly granule in size, trace of coal, thin partings.

"Shale: 90%, as above, rounded quartz granules, dark

chert pebbles; Siltstone: 10%; trace of sandstone.

Shaie: 80%, as above, trace of glauconite, thin bentonitic
clay partings, quartz grains; Siltstone: 15%; Sandstone:
5%.

Shale: 60%, as above, floating quartz grains, common
dark chert pebbles and quartz granules; Siltstone: 30%,
dark gray, brown-gray, carbonaceous, argillaceous,
micaceous; Sandstone: 10%, gray, very fine grained,
subangular, silty, dolomitic, hard, tight.

Shale: 65%, very dark to dark gray, pyritic,
carbonaceous, floating quartz grains and granules, dark
chert granules, thin Sandstone laminations: 10%, medium
to dark gray, shaly to argillaceous, carbonaceous, trace
of Quartz conglomerate: shaly; Siitstone: 25%, gray,
dark gray, carbonaceous, micaceous.

Shale: 70%, as above; Sandstone: 15%, as above, partly
brown, stained, slightly glauconitic; Siltstone: 15%, as
above, interbedded.

Shale: 40%, as above; Sandstone: 30%, gray to
gray-green, very fine grained, subangular, partly silty,
argillacecus, calcareous streaks, abundant glauconite
pellets and matrix, trace of limestone nodules, appears
slightly stained; no fluorescence, «cut or gas kick;
Siltstone: 30%, gray, gray-brown, partly glauconitic,
sandy; glauconite is fine to coarse grained.

Shale: 65%; Sandstone: 10%; Siltstone: 25%, abundant
glauconite, as above.

Shale: 60%, dark to medium gray, silty, floating quartz
grains, carbonaceous, pyritic, trace of glauconite,
interbedded Siltstone: 30%, gray, brown-gray, glauconite
peilets common, partly sideritic, slight iron staining;
Sandstone: 10%, gray, brown-gray, partly glauconitic,
partiy sideritic, carbonaceous, silty, argillaceous, streaks
of bentonttic shale.

Shale: 60%, as above; Siltstone: 20%, as above;
Sandstone: 20%, as above, becomes partly light gray,
slightly carbonaceous, glauconitic.



6570-6580

6580-6590

6590-6600

6600-6610

6610-6620

6620-6630

65630-6640

6640-6650

£650-6660

6660-6670

6670-6680

6680-6690
66390-6700

68700-6710

Sandstone: 40%, gray-brown, gray, very fine grained,
subangular, abundant glauconite pelilets and matrix,
sideritic, silty, glauconite partly altered, no fluorescence
or cut, nil porosity; Siltstone: 30%, gray, brown-gray,
partly glauconitic, shaly; Shale: 30%, as above;

Shale: 50%, trace coal; Sandstone: 20%; Siltstone: 30%,
as above.

Siltstone: 50%, wvery dark gray to brown, glaucenitic,
shaly, sideritic, iron stain; Sandstone: 20%, light gray
to brown, silty, glauconitic, partly calcareous, very fine
grained, subangular; Shale: 30%.

Shale: 50%; Siltstone: 20%; Sandstone: 40%, as above.
Shale: 40%, wvery dark to dark gray, silty, slightly

glauconitic, floating quartz grains; Siltstone: 50%, light
to dark gray, partly very glauconitic, shaly, partly

sideritic, rare siderite nodules, bentonitic  shale
stringers, glauconite pellets are very fine to coarse grain
size; Sandstone: 10%, light gray, very fine grained,

subangular, partly glauconitic, carbonaceous.

Siltstone: 50%, as above; Shale: 30%, as above,
glauconite stringers; Sandstone: 20%, as above.

Shale: 50%, dark chert granules, as above; Siltstone:
30%; Sandstene: 20%, as above.

Shale: 50%, as above; Siltstone: 20%; Sandstone: 30%,
as above, slightly  pyritic, slightly  porous; no
fluorescence or cut.

Shale: 50%, as above; Siltstone: 20%; Sandstone: 30%,
as above.

Shale: 40%, as above; Siltstone: 20%; Sandstone: 40%,
very light to light gray, very fine grained, subangular,
slightly caicareous, silty, slightly siliceous, disseminated
pyrite, very slightly porous stringers.

Shale: 30%; Sandstone: 50%; Siltstone: 20%, as above,
scattered limestone nodules.

Shale: 40%; Sandstone: 40%; Siltstone: 20%, Inoceramus.
Shale: 40%; Sandstone: 30%; Siltstone: 30%, as above.
Shale: 50%, wvery dark gray, dark brown-gray, partly

micaceous, pyritic, some floating quartz grains, trace of
glauconite, interbedded Sandstone, 15%: light to medium



6710-6720
6720-6730

6730-6740

6740-6720

6750-6760

6760-6770

6770-6780

6730-6790

6790-6800

gray, very fine grained, subangular, silty, argillaceous,
slightly carbonaceous; Siltstone: 35%, light to medium
gray, dark gray, slightly carbonaceous, argillaceous,
pyritic, sandy.

Shale: 50%: Sandstone: 10%; Siltstone: 40%, as above.
Shale: 50%; Sandstone: 10%; Siltstone: 40%, as above.

Shale: 40%; Sandstone: 20%; Siltstone: 40%, glauconite
pellets, trace of fine grained, subangular quartzose,
sandstone, cream colored altered grains, tripolitic chert,
loose, round, siliceous, clay grains, aitered chert(?).

Shale: 35%, as above, glauconite stringers, occasional
calcite inclusions, possible altered fossils; Siltstone: 50%,
very light to medium gray, slightly sandy, micaceous,
shaly stringers, stringers slightly porous, very slightly
calcareous, moderately to very siliceous, Sandstone: 15%,
light to medium gray, very fine grained, subangular,
silty, loose tan and buff, siliceous clay grains, altered
chert(?); scattered dark chert grains, rounded.

Siltstone: 50%, light gray, brown-gray, argillaceous,
siliceous, very slightly calcareous, partly sideritic; Shale:
20%, wvery dark gray, micromicaceous, pyritic, partly
glauconitic, some floating quartz grains; Sandstone: 20%,
gray, brown-gray, very fine grained, subangular,
argillaceous, silty, slightly siliceous, trace of quartzose
sandstone, angular, white altered grains, tripolitic
chert(?), medium grained, siliceous, porous; loose grains
common, calcite grains, subangular, medium to coarse
grained, scattered brown chert grains, buff and tan
grains, as above, trace of fossil fragments, partly
pyritic.

Shale: 50%, as above; Siltstone: 40%, brown-gray, light
gray, argillaceous, slightly sandy, pyritic, siliceous
stringers; Sandstone: 10%, as above, occasional loose
grains, as above.

Shale: 30%, as above; Siltstone: 50%, light to medium
gray, slightly sandy, argillaceous, partly siliceous, rare
glauconite and pyrite; Sandstone: 20%, light and medium
gray, very fine grained, subangular, silty, argillaceous,
slightly siliceous.

Shale: 40%; Siltstone: 50%; Sandstone: 10%: as above.

Shale: 30%; Siitstone: 60%, becoming brown-gray;
Sandstone: 10%, as above.
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6800-6810

6810-6820
6820-6830

6830-6840

£840-6850

6850-6860
6860-6870

6870-6880

6880-6890

6830-6900

6900-6910

6910-6920

Siltstone: 60%, gray-brown, shaly, siliceous stringers,
micaceous, pyritic, carbonaceous; Shale: 30%, very dark
gray to dark brown-gray, partly silty, partly

‘carbonaceous, trace of glauconite and pyrite, siderite

nodules; Sandstone: 10%, brown-gray, very fine
grained, silty, argillaceous, pyritic, partly carbonaceous.

Shale: 50%; Siltstone: 30%; Sandstone: 10%, as above.
Shale: 70%, floating quartz grains; Siltstone: 30%.

Shale: 65%; Siltstone: 30%; Sandstone: 5%, as above,
trace of gray-brown siderite with glauconite pellets, trace
of light gray bentonitic shale, cavings(7).

Shale:  50%, wvery dark gray to brown-gray, floating
quartz grains, rare pyrite, fissile to blocky, scattered
very coarse, rounded chert grains; Siltstone: 40%, gray,
brown-gray, very slightly calcarecus, micromicaceous,
streaks with siderite, and Sandstone: 10%, light gray to
brownish-gray, very fine grained, subangular, silty,
slightly calcareous, sideritic, as above.

Siltstone: 50%; Shale: 40%; Sandstone: 10%, as above.

Siltstone: 350%; Shale: 30%; Sandstone: 20%. as above,
trace light of gray bentonitic shale.

Siltstone: 50%; Shale: 40%; Sandstone: 10%, as above,
trace of bentonitic shale, rare gquartz pebbiles.

Siltstone: 50%; Shale: 40%; Sandstone: 10%, as above,
foraminifera, thin partings of brown-gray limestone, black
chert pebbles.

Stltstone: 45%, as above; Shale: 40%; Sandstone: 15%,
gray, very fine grained, subangular, argillaceous, silty,
very slightly carbonacecus.

Very poor sample; predominantly lost circulation material,
90%, Shale: 8%, dark brown-gray, micaceous, stightly
silty; Siltstone: 2%, dark brown-gray, shaly, slightly
carbonaceous; trace of limy shale; trace of iron staining.

Shale:  80%, dark gray, dark brown-gray, micaceous,
silty, rare siderite nodules with glauconite, scattered
floating quartz grains and granules, interlaminated
Sittstene: 15%, dark gray-brown, micaceous, shaly;
Sandstone: 5%, gray, very fine grained, subangular,
argillaceous, slightly carbonaceous.



6920-6930

6930-6340

6940-6950

6950-6960

6960-6970

6970-63880

6980-6930

6990-7000

7000-7010

7010-7020

7020-7030

7030-7040

7040-7050

Shaje: 75%: Siltstone: 25%, as above.

Shale: B80%: Siltstone: 20%: trace of sandstone, as
above.

Shale: 85%, dark brown-gray, micaceous, silty stringers,
fissile, trace of pyrite, carbonaceous; Siltstone: 15%,
dark brown-gray, shaly, micaceous, carbonaceous; trace
of sandstone, interlaminated.

Shale: 85%; Siltstone: 15%; trace of sandstone, trace of
light gray, bentonitic shale.

Shale: 80%, as above, rare floating quartz grains;
Siltstone: 20%.

Shale: 85%; Siltstone: 10%, as above; Sandstone: 5%,
light gray, gray, silty, argillaceous, interlaminated.

Shale: 70%, very dark gray to brown-gray,
micromicaceous, pyritic, floating round quartz grains,
rare dark chert pebbles and glaucenite; Siltstone: 25%,
brown-gray to gray-brown, argiilaceous; Sandstone: 5%,
medium to light gray, fine grained, silty, siliceous, very
slightly caicareous; sample poor, partly cavings.

Shale: 70%: Siltstone: 20%; Sandstone: 10%, as above,
partly gray-brown, trace of siderite with glauconite,
trace of bentonitic shale.

Shale: 85%, as above, floating quartz grains, siderite
pellets; Siltstone: 15%, as above; trace of sandstone.

Shale: 80%:; Siltstone: 15%; Sandstone: 5%, as above,
trace of light gray, bentonitic shale.

Shale: 80%, dark gray to dark gray-brown, micaceous,
slightly carbonacecus, scattered floating quartz grains,
trace of pyrite, interfaminated Siktstone: 15%,
gray-brown, shaly, micaceous; Sandstone: 5%, light
gray-brown, very fine grained, subangular, shaly, trace
of bentonitic shale.

Shale: 70%, as above, trace of black, floating quartz
grains, dark chert granules, siderite inclusions with
glauconite pellets; Siltstone: 25%; Sandstone: %, as
above.

Shale: 60%, becoming partly brown; bentoenitic shale

stringers; Siltstone: 30%; Sandstone: 10%, as above.
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7050-7060

7060-7070

7070-7080

7080-7090

7090-7100
7100-7110

7110-7120

7120-7130

7130-7140

7140-71350

7150-7160

7160-7170

7170-7180

Shale: 60%; Siltstone: 30%, as above; Sandstone: 10%,
light gray, gray-brown, argillaceous, micaceous, very
fine grained, subangular, slightly carbonaceous.

Shale: 65%, gray-brown to dark gray, fissile streaks,
silty stringers, trace of pyrite, scattered rounded quartz
grains, interbedded Siltstone: 35%, brown-gray to dark
gray, shaly in part, slightly carbonaceous, trace of fossil
fragments.

Shale: 60%, as above, siderite inclusions with glauconite;
Siltstone: 35%, as above; Sandstone: %, brown-gray,
very fine grained, carbcnaceous, micaceous, silty,
argillaceous.

Shale: 80%, as above, rare large pyrite inclusions:
Siitstone: 20%; trace of sandstecne.

Shale: 80%; Siltstone: 20%, as above.

Shale: 70%, gray-brown to dark gray, partly silty,
pyrite inclusions, scattered rounded quartz grains,
interbedded Siltstone: 30%, brown-gray, shaly, slightly

micaceous, slightly calcarecus, trace of sandstone.

Shale: 50% as above, slightly glauconitic, rare siderite
nodules; Siltstone: 50%, siliceous streaks.

Siltstone: 65%, brown-gray, gray, carbonaceous, slightly

micaceous, glauconitic, slightly sandy, slightly
calcareous, and Shale: 30%, as above; pyrite streaks and
inclusions, interlaminated Sandstone: 5%, light gray,

brown-gray, very fine grained, subangular, micaceous,
silty, argillaceous.

Shale: 30% as above, siderite and pyrite common;
Siltstone: 60%; Sandstone: 10%, partly pyritic.

Siltstone: 65%; Shale: 25%, Sandstone: 10%, as above.

Siltstone:  80%, gray-brown, brown-gray, glauconitic,
micaceous, slightly carbonaceous, sandy streaks, pyrite
inclusions, slightly calcareous; Shale: 20%, dark gray,
dark gray-brown, slightly micaceocus, fissile, pyritic.

Siltstone: 70%, becoming shaly; Shale: 30%, as above.
Stitstone: 60%, as above; Shale: 30%; Sandstone: 10%,
gray-brown, wvery fine grained, subangular, silty,

slightly carbonaceous, trace of mica, slightly calcarecus,
partly shaly, interlaminated.
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LI

7180-7190
7190-7200

7200-7210

7210-7220
7220-7230

7230-7240

7240-7250

7250-7260

7260-7270

7270-7280

7280-7290

7290-7300

7300-7310

7310-7320

7320-7330

Siltstone: 55%; Shale: 30%; Sandstone: 15%, as above.
Siltstone: 50%: Shale: 40%: Sandstone: 10%, as above.

Siltstone: 50%, brown-gray, brown, slightly micaceous,
glauconitic; Shale: 40%, brown, fissile, silty, glauconitic,
slightly carbonaceous; Sandstone: 10%, brown-gray, very
fine . grained, subangular, slightly glauconitic,
carbonaceous, argillaceous, silty, interlaminated.

Shale: 40%, as above; Siltstone: 60%, as above.

Shale: 50%; appears to be darker than above; Siltstone:
50%, as above.

Stltstone: 60%; Shale: 40%, as above.

Shale: 60%. dark brown, dark brown-gray,
micromicaceous, silty, pyritic, stringers, glauconitic;
Siltstone: 40%, as above, lnoceramus.

Siltstone: 55%, brown-gray, gray-brown, micaceous,
argillaceous, very slightly carbonaceous, slightly pyritic;
Shale: 40%, as above; Sandstone: 5%, brown-gray, very
fine grained, subangular, silty, argillaceous.

Siltstone: 50%, as above, trace brown with glauconite;
Shale: 40%, partly dark gray, rare glauconite pellets;
Sandstone: 10%, light brown-gray, very fine to fine
grained, silty, argillaceous.

Siltstene: B60%, as above:; Shale: 40%; foraminifera.

Shale: 60%; Siltstone: 40%, as above, scattered floating
quartz grains. :

Very poor sample; iron flakes, 80%; pipe scale; Shale:
%; Siltstone: 15%.

Siltstone: 60%, brown-gray to gray-brown, trace of
gray, slightly carbonaceous, partly shaly, slightly
siliceous, pyritic, rare glauconite; Shale: 40%,

gray-brown to dark brown-gray, silty, carbonaceous,
slightly micaceocus, rare glauconite pellets.

’

Shale: 50%; Siitstone: 45%, as above; Sandstone: 5%
light gray, wvery fine grained, subangutar, silty, rar
carbonaceous grains.

Siltstone: 60%; Shale: 40%, as above; rare floating
quartz grains; foraminifera.
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7330-7340

7340-7350

7350-7360

71360-7370

7370-7380

7380-7390

7390-7400

7400-7410

741G-7420

7420-7430

7430-7440

7440-7450

Siltstone: 70%, gray, dark brown-gray, slightly
micaceous, carbonaceous, pyritic, partly shaly; Shale:
30%, gray-brown, dark brown-gray, silty, carbonaceous,
pyrite inclusions, micaceous,

Shale: 70%, dark gray, micaceous, partly silty, pyritic,
rare glauconite, floating quartz grains; Siltstone: 30%,
as above.

Shale: 0%, as above, dark gray-brown, glauconitic
streaks with green clay and pellets, increasing pyrite;
Siltstone: 30%, as above.

Shaie: 70%, as above, rare dark chert grains; Siltstone:
30%, as above.

Siltstone: 60%, as above; Shale: 40%: foraminifera.

Siltstone: 50%; Shale: 30%; Sandstone: 20%, light gray,
very fine grained, subangular, silty, calcareous, slightly
siliceous, predominantly loose in sample.

Sittstone: 75%, wvery light and light gray, slightly
brown, slightly sandy, siliceous, slightly sideritic, thin
glauconite peilet stringers with green glauconitic clay
matrix, pellets to 1/2 mm; Sandstone: 15%, light and
very light gray, slightly brown, wvery fine grained,
subangular, very silty, siliceous, sideritic, glauconitic,
as above; Shale: 10%, as above;

Siltstone: 70%, light gray, light brown-gray, part
sideritic, siliceous, trace of glauconite pellets; Shale:
25%, dark gray, dark brown-gray, silty, micaceous,
slightly carbonaceous; Sandstone: %, as above, some
glauconite pellets, siderite cement.

Siltstone: 70%, as above; Shale: 25%; Glauconite pellet
stringers; %. green glauconitic clay matrix, 1/2 mm
pellets, appear to be partly limonite.

Shale: 45%, dark gray, slightly brown, micaceous,
slightly carbonaceocus, silty, scattered glauconite pellets;
Siftstone: 55%., gray, dark gray, slightly brown,
carbonaceous, partly shaly, siightly glauconitic, stringers
with light gray, black carbenaceous grains.

Shale: 60%, as above: Siltstone: 40%, as azabove, some
sandy streaks.

Shale: 50%, wvery dark brown-gray, silty, micaceous,
pyritic, trace of black pelletoid claystone; Siltstone: 50%,
very dark and dark gray, shaiy, slightly carbonaceous,
thin light gray streaks, rare glauconite.
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7450-7460

7460-7470

7470-7480

7480-7490

7490-7500

7500-7510

7510-7520

7520-7530

7530-7540

7540-7550

7550-7560

7360-7570

Shale: 75%, as above, trace of glauconite; Siltstone:
20%, as above; Sandstone: 5%, very light gray, very
fine grained, subangular %o subrounded, siliceous,
slightly calcareous, silty.

Sandstone: 45%, very light gray to light brown-gray,
very fine grained, subangular to subrounded, calcareous,
siliceous, silty, some black grains, rare chips with
siderite; Shale: 25%, as above, trace glauconite;
Siltstone: 30%, as above;

Sandstone: 50%: Shale: 25%; Siltstone: 25%, as above.

Sandstone: 95%, very light gray, very fine grained,
subangular to subrounded, scattered black and very dark
gray, carbonaceous and chert grains, rare glauconite,
siliceous, very slightly calcareous, some argillaceous
bands, rare gray chert inclusions, no fluorescence, very
slight pale yellow cut from crushed chips; Shale: 5%.

Sandstone: 85%; Shale: 10%; Siltstone: 5%, as above.

Sandstone: 95%; increased glauconite, very slight
porosity; Shale: 5%.

Sandstone: 75%, as above, gray streaks; Shale: 15%,
dark gray with medium gray streaks, slightly micaceous;
Siltstone: 10%, brown-gray, gray, slightly micaceous,
shaly, slightly carbonaceous.

Sandstone: 100%, very light and light gray, wvery fine
grained, fine grained partings, subangular to
subrounded, scattered black grains, trace of white
grains, appear altered, possible tripolitic chert, slightly
glauconitic, slightly calcareous, siliceous, poor porosity,
no shows.

Sandstene: 90%, as above, occasional brown stringers,
increased glauconite, poor porosity; no show; Shale:
10%, dark brown-gray, brown, micaceous, trace of
glauconite,

Sandstone: 95%, as above, rare shell fragments, slightly
caicareous, trace of calcite veins, poor to fair porosity;
Shale: 5%.

Sandstone; 95%, as above, calcareous stringers,
glauconite common; Shale: 5%.

Sandstone: 95%, as above; Shale: 5%.
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7570-7580

7580-7590

7590-7600

7600-7610

7610-7620

7620-7630

7630-7640

7640-7630

7650-7660

7660-7670

7670-7680

Sandstone: 95%, light gray, gray and brown stringers,
very fine grained, partly fine grained, subangular, silty,
siltceous, stightly  caicareous, stightly  argillaceous,
glauconitic, argillaceous stringers, rare shell fragments,
poor porosity; Shale; %, gray, dark gray, smooth,
partly silty;

Sandstone, 95%, as above; poor to fair porosity; Shale:

5%.

Sandstone, 95%, as above, fair porosity, trace of
crystalline calcite, fracture fill(?); Shale: 5%.

Sandstone: 93%, increasing clayey matrix, siltstone
laminations, rare shell fragments, poor porosity; Shale:
5%.

Sandstone: 80%, as above; Shale: 10%; Siltstone: 10%,
light gray, gray, sandy, clayey, slightly glauconitic.

Sandstone: 80%, light gray, medium gray streaks, very
fine grained, subangular, clayey cement, slightly

silicecus, very slightly calcareous, increased siit,
decreasing glauconite; Shale: 10%; Siltstone: 10%, as
above.

Sandstone: 70%, as above; Shale: 20% gray to dark
brown, becoming silty, micaceous, pyritic, slightly

carbonaceous; Siltstone: 10%, as above; scattered sheli
fragments.
Sandstone: 70%, as above, trace brown siderite,

glauconite pellets; Shale: 20%, as above; Siltstone: 10%.

Sandstone: 60%; Shate: 30%; Siitstone: 10%, as above.

Sandstone: 50%, as  above; Shale: 40%, dark
brown-gray, dark brown, partly silty, siltstone
laminations, pyritic, slightly micaceous, slightly
carbonaceous; Siltstone: 10%, brown-gray, slightly

micaceous, shaly.

Sandstone: 70%, very light gray to light brown-gray,
very fine grained, subangular, glauconitic, calcareous
streaks, siliceous, argiilaceous streaks, silty, siderite
stringers with glauconite pellets; Shale: 10%, as above;
Siltstone: 20%, gray to brown, partly siliceous, slightly
glauconitic, argillaceous, slightly calcareous, shaly
partings.
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7680-7690

7690-7700

7700-7710

7710-7720

7720-7730

7730-7740
7740-7750

7750-7760

7760-7770

7770-7780

7780-7790

7790-7800

7800-7810

Sandstone: 40%; light to medium brown, very fine to fine
grained, angular, calcareous, argillaceous, partly iron
stained, slightly glauconitic, fossil fragments; Limestone:

25%, light to medium brown, partly coquina, detrital,

sandy, argillaceous; Claystone: 20%, light brown,
mottled, calcareous, appears iron stained, fossil
fragments, partly caliche; Siltstone: 10%, gray to
gray-brown, argillaceous, calcareous, fossil fragments;
Shale: 5%, as above; appears to be weathered zone,
possible local unconformity (7).

Limestone: 50%, gray-brown, coguina, sandy,
argillaceous, glauconitic; Sandstone: 30%, brown-gray,
very fine to fine grained, subangulfar to angular, limy,
glauconitic, fossiliferous; Shale: 10%; Siltstone: 10%.

Shale: 40%, dark gray-brown, micaceous, silty, slightly
calcareous, fossil fragments; Siltstone: 40% brown-gray,

calcareous, shaly, fossiliferous; Limestone: 20%, as
above.

Shale: 70%, as above, pyritic; Siltstone: 10%;
Limestone: 10%, as above: Sandstone: 10%, light

brown-gray, fine to wvery fine grained, subangular,
calcareous, trace of dead oil, loose calcite crystals,
veins(?).

Shale: 85%, as above, fossiliferous; Siltstone: 15%,
shaly, fossiliferous, coarse calcite crystals, veins{(?).

Shale: 80%: Siltstone: 20%, calcite veins, as above.
Shale: 80%: fossiliferous; Siltstone: 20%, as above.

Shale: 70%; fossiliferous; Siltstone: 30%; calcareous, as
above.

Shale: 50%; Siltstone: 50%, calcareous, pyrite,
fossiliferous, as above.

Shale: 60%; Siltstone: 40%, as above.

Siltstone: 60%, calcarecus, carbonaceous; Shale: 40%, as
above,

Siltstone: 60%; Shale: 40%, fossil casts.

Siltstone: 70%, dark brown-gray, brown, partly
carbonaceous, calcareous, rare pyrite inclusions, shell
fragments, corals; Shale: 30%, dark gray-brown,

micaceous, silty, carbonaceous, fossil fragments.
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7810-7820
7820-7830

7830-7840

7840-7850
7850-7860

7860-7870

7870-7880

7880-7890

7880-7900

7900-7910

7910-7920
7920-7930

7930-7940

7940-7950

7950-7960

7960-7970

7970-7980

7980-7990

7990-8000

Siltstone: 70%, as above: Shale: 30%, foraminifera.
Shale: 50%; Siltstone: 50%, as above.

Siltstone: 80% and Shale: 40% interlaminated; rare, very
coarse dark chert grains.

Shale: 60%; Siltstone: 40%; chert grains, as above.

Siltstone: 60%, trace of altered fossils with tarry oil
stain; Shale: 40%.

Shale: 60%; Siitstone: 40%, as above, corals,
fossiliferous.

Shale: 55%:; Siltstone: 45%, as above.

Shale: 60%; Siltstone: 40%, fossiliferous, trace of very
light gray, very fine grained sandstone, caving(?).

Shate: 50%; Siltstone: 50%, as above, becoming partly
sidaeritic, siderite partings, silty.

Shale: 60%, dark gray, slightly brown, micaceous,
carbonaceous, partly silty, pyritic, calcareous; Siltstone,
40%: dark brown-gray, shaly, carbonacecus, brown

streaks, sideritic, calcareous, corals, scattered shell
fragments.

Shale: 70%: Siltstone: 30%, as above.
Shate: 70%; Siltstone: 30%, as above, fossil fragments.

Shale: 70%; Siltstone: 30%, as above, dark brown,
siderite streaks, fossil fragments.

Shale: 70%; Siltstone: 30%, sideritic streaks, as above.

Shate: 75%; Siltstone: 25%, as above, rare coarse dark
chert grains.

Shale: 75%; Siltstone: 25%, as above, fossil fragments,
trace of sandstone.

Shale: 60%; Silistone: 40%, as above, fossiliferous,
becoming slightly sandy.

Siltstone: 60%; Shale: 40%; foraminifera, slightly sandy.
Shale: 40%, dark gray, slightly brown, silty streaks,

slightiy carbonaceous and calcareous, pyritic, pelecypods;
Siltstone: 30%, dark gray, slightly brown, carbonaceocus,
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8000-8010
8010-8020

8020-8030

8030-8040

8040-8050

8050-8060

8060-8070

8070-8080

8080-8090

8090-81060

8100-8110

8110-8120

8120-8130

shaly, calcareous, partly sandy; Sandstone: 10%, dark
gray, very fine grained, subangular, silty, shaly,
slightly carbonaceous, calcareous.

Siltstone: 70%:; Shale: 20%; Sandstone: 10%, as above.

Siltstone: 90%, dark brown-gray, sandy, carbonaceous,
glauconitic, slightly micaceous, calcareous, pyritic, thin
sandstone partings, rare sheil fragments, shale
laminations; Shale: 10%, as above.

Siltstone: 90%; Shale: 10%, fossiliferous.

Siltstone: 70%, fossiliferous, some light gray, very fine
grained, calcareous sandstone streaks; Shale: 30%, as
above.

Siltstone: 70%, as above; Shale: 20%, dark gray, gray,
partly silty, pyritic, micromicaceous; Sandstone: 10%, as
above.

Siltstone: 60%, as above; Sandstone: 30%, brown-gray,
gray, very fine grained, subangular, silty, calcareous,
slightly glauconitic, partly shaly, shell fragments,
interlaminated; Shale: 10%.

Siltstone: 45%; Sandstone: 30%, as above, black, shiny
grains, gilsonite(?); Shale: 5%.

Siltstone: 45%: Shale: 15%; Sandstone: 40%, as above,
fossil fragments,

Siltstone: 40%; Sandstone: 40%, as above, very limy;
lLimestone: 10%, gray, very  sandy, argillaceous,
scattered  |black pellets, phosphate(?); some fossils,
interlaminated; Shale: 10%, trace of phosphate pellets.

Siltstone: 60%, dark to light gray, shaly streaks,
calcareous, pyrite inclusions, slightly carbonaceous, fine
fossil debris; Sandstone: 40%, gray, light gray, very
fine grained, calcareous, argillaceous, carbonaceous, very
slightly pyritic.

Siltstone: 70%, dark gray, gray, carbonaceous, shaly,
caicareous, slightly sandy, trace of shell fragments;
Sandstone: 20%, as above; Shale: 10%, wvery dark gray,
carbonaceous, micaceous, hard.

Siltstone: 60%; Sandstone: 25%; Shale: 15%, as above.

Siltstone: 65%, dark to lhight gray, slightly calcareous,
argillaceous, carbonacecus; Sandstone: 15%, light to
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8130-8140

8140-8130

8150-8160

8160-8170

8170-8180

8180-8190

31390-8200

6200-8210

8210-8220

medium gray, very fine grained, subangular, slightly
calcareous, shaly, trace of glauconite, interlaminated
pyrite inclusions; Shale: 20%, black, silty, scattered
black phosphate pellets.

Siltstone: 50%, as above; Shale: 20%, black, hard,
phosphatic, phosphate pellets, partly altered, brown,
slightly iron stained; pellet stringers; Sandstone: 10%,
as above; Limestone: 20%, light gray to light brown,
coquina, argillaceous, shaly; interlaminated.

Limestone: 60%, dark to light gray, partly coquina,
shaly streaks, argitlaceous, partly pyritic, some
phosphate pellets; Shale: 15%; Siltstone: 25%, as above.

Limestone: 35%, as above; Sandstone: 25%, light gray,
fine grained, subangular, calcareous, slightly
argillaceous, phosphate pellets, carbonaceous, pyrite
inclusions; Shale: 20%; Siltstone: 20%, as above.

Sandstone: 80%, dark gray to gray-brown, very fine to
fine grained, calcareous, argillaceous, shaly stringers,
slightly pyritic, silty, fossil fragments, phosphate pellets,
very slight porosity, slight stain, very faint cut; Shale:
15%, dark gray, silty, rare phosphate pellets; Limestone:

%, as above.

Sandstone: 55%, as above, becoming shaly; Shale: 20%,
fossil casts, partly phosphatic; Stltstone: 10%;
Limestone: 15%, light brown-gray, very fossiliferous,
argtllaceous, pyrite inclusions.

Sandstone: 60%, dark gray to dark gray-brown, very
fine grained, subangular, calcareous to shaly, fossil
fragments, phosphate nodutes and pellets, pyrite
inclusions; Shale: 10%; Siltstone: 30%, dark gray to
brown, shaly, sandy, very slightly calcareous; trace of
limestone; intertaminated.

Siltstone: 40%; Sandstone: 35%, Shale: 20%: Limestone:
5%, trace dark gray chert granules.

Sandstone: 35%, very light gray, fine grained,
subangular, quartzitic, scattered siderite pellets, rare
chert pebbles; Siltstone: 30%, very light gray with tan
mottling, siliceous, quartzitic in part, siderite pellets:
Claystone: 15%, buff, very siliceous, siderite pellets.

Sandstone: 100%, wvery light gray, clear, medium to
coarse grained, angular to rounded, siliceous, very
conglomeratic with buff, white and gray chert pebbles,
scattered pyrite crystals, partly quartzitic; no show.
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8220-8230

8230-8240

8240-8250

8250-8260

8260-8270

8270-8280

8280-8230

8290-8300

8300-8310

8310-8320

8320-8330

Conglomerate: 100%, very light to light gray, buff to
gray chert pebbles, angular to rounded, clear to very
light gray, medium to coarse grained, siliceous sandstone
matrix, scattered pyrite, white opague grains, tripolitic
chert(?), poor porosity; no show.

Sandstone: 95%, very light gray, tan-gray, medium to
coarse grained, very conglomeratic, subrounded,
siliceous, trace white clay cement, pebbles very light to
medium gray, trace of pyrite, tripolitic chert; no show;
Shale: 5%, light tan-gray, micaceous, partly silicecus.

Conglomerate: 100%, buff to gray chert pebbles, medium
to very coarse grain sandstone matrix, siliceous, trace of
white clay, tripotitic chert grains, starting to become buff
colored, some tan grains; no show.

Conglomerate: 95%, as above; Shale: 5%, brick red to
red-pink, fissile, to red-brown with sand grains.

Conglomerate: 95%, as above; Shale, 5%: as above,
trace of gray mottling; trace of Ilight gray shale,
micaceous, scattered pyrite; no show.

Sandstone: 100%, clear to pink, fine to coarse grained,
conglomeratic, siliceous, white altered grains, abundant
very coarse angular chert, a few chips with rounding,
fractured pebbles(?}, trace of shale, as above.

Sandstone: 100%, pink-brown, fine grained, subangular
to angular, siliceous, very slightly dolomitic, trace of
white clay cement, scattered altered white grains, slightly
conglomeratic, slightly sideritic, very slightly porous; no
show.

Sandstone: 100%, as above, trace of red shale, fair
porosity.

Sandstone: 100%, as above, increasingly white and clear
sandstone, trace of medium and coarse grained sandstone;
trace of red shale, fair porosity; no show.

Sandstone:; 100%, white, clear to pink, partly mottled,
fine to coarse grained, conglomeratic, angular to
subangutar, round pebbles, siliceous, trace of white clay
cement, white opaque altered grains, tripolitic chert, a
few fractures with white, drusy, silica, crystal filling,
scattered pyrite, pebbles of milky-white to gray chert,
poor to fair porosity; no show.

Sandstone: 100%, as above, poor to fair porosity; no
show.
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8330-8340

8340-8350

8350-8360

8360-8370

8370-8380

8380-8390

8390-8400

8400-8410

8410-8420

8420-8430

Conglomerate: 100%, milky-white to gray pebbles,
rounded to subangular, clear to pink, fine to coarse,
sandstone matrix, siliceous, very slightly sideritic, partly
quartzitic, scattered pyrite, white altered grains,
tripolitic chert, fair porosity; no show.

Conglomerate: as above, trace dark gray pebbles,
slightly sideritic, fair porosity; no show.

Conglomerate: 100%, as above, increasingly very coarse
grained, slightly sideritic, fair porosity; no show.

Conglomerate: 100%, as above, abundant, very coarse
grain size chert chips, angular, shattered pebbles(?),
trace of wvery light gray, siliceous claystone with tan
pellets, siderite(?}; pebbles become slightly wvaricolored,
trace of tan and light gray, subwaxy shale, slightly
sandy, fair porosity; no show.

Conglomerate: 98%, varicolored, miltky-white, clear, pink,
tan with trace of dark gray pebbles, rounded to
subangular pebbles, clear to red-orange, fine to very
coarse sandstone matrix, siliceous, sideritic, white altered
tripolitic chert grains, trace of hematite stain, fair
porosity, no show; trace of red claystone, and very dark
gray shale, 2%.

Conglomerate: 100%, as above.

Conglomerate: 100%, varicolored, clear, buff, pink,
gray, dark gray, varicolored sandstone matrix: clear,
buff, red, partly argillacecus, siliceous, partly hematite
stained, rare aggregates of red and buff tabular crystals.

Conglomerate: 100%, as above, increasing sandstone.

Sandstone: 98%, varicolored, fine tc very coarse, very
conglomeratic, siliceous, partly argillaceous, partly
hematite stained; Shale: 2%, buff, light to medium gray,
micromicaceous.

Sandstone: 80%, very light gray-brown, mottled, fine to
medium grained, subangular to subrounded, siliceous,
trace white clay, white altered grains, rare pyrite, some
chert granules, slightly porous; no show; Shale: 20%,
dark gray, micromicaceous, slightly silty, partly very
light brown-gray, light gray, papery, micaceous, partly
subwaxy, rare, scattered quartz and pyrite grains; (dark
brown-gray shale common, silty, trace fossil casts,
cavings?); trace of red shale; shale appears to be thin
interbeds.
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8430-8440

8440-8450

8450-8460

8460-8470

8470-8480

8480-8490

8490-8500

8300-8510

8510-8520

8520-8530

8530-8540

Sandstone: 80%, as above; Shate: 20%, becomes partly
dark gray, as above.

Sandstone: 85%, as above, white clay increases; Shale:
15%; no show,

Sandstone: 80%, salt and pepper, light gray, fine
grained, subangular, siliceous, trace of white clay
cement, carbonaceous, dark argillite grains, slightly
porous; Shale: 20%, dark to medium gray with very light
gray, papery shale; no show.

Sandstone: 85%, as above, partly quartzitic, increasing
carbonaceous material, scattered coal grains, rare coal
chips; Shale: 13%, as above.

Sandstone: 70%, light to medium gray, fine grained,
subangular, siliceous, argillaceous, partly quartzitic,
carbonacecus, coal grains, coaly partings; Shale: 30%,
dark gray to very light gray, trace of light gray-green,
fissile to papery.

Sandstone: 60%, gray, light gray, very fine to fine
grained, subangular, siliceous, quartzitic in part,
carbonaceous, argillacecus, shaly parting; Shale: 40%,
dark gray, silty stringers, micaceous, pyritic, red and
gray streaks, trace of very light gray; interbedded.

Sandstone: 70%, as above, becoming light tan-gray,
sideritic; Shale: 30%, as above: trace of Coal:
brown-black, hard, partly metamorphosed.

Sandstone: 80%, light brown to light gray, very fine to
fine grained, subangular to subrounded, siliceous,
quartzitic in part, slightly argillaceous, carbonaceous
partings, partly sideritic, coal grains; Shale: 15%, dark
gray, slightly brown, micaceous, pyritic; trace of red
shale; Coeal: %, btack, hard, appears partly
metamorphosed and shattered, probably thin stringers.

Sandstone: 80%, light gray, as above; Shale: 20%, as
above, slightly carbonaceous, some very light gray,
papery, soft.

Sandstone: 80%, as above, becoming gray, slightly silty;
trace siltstone; Shale: 20%, as above.

Sandstone: 75%., gray, as above, increasing coal grains,
becoming finer and less siliceous; Shale: 20%, as above,
trace of green-gray, partly silty; Siltstone: %, gray,
argillaceous, carbonaceous, slightly shaly.
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8540-83550

8550-8560

8560-8570

8570-8580

8580-8530

8580-8600

8600-8610

8610-8620

8620-8630

8630-8640

Sandstone: 45%, light brownish-gray to gray, very fine
with fine grained streaks, silty, carbonaceous, slightly
siliceous, argillaceous, <coal grains, partly sideritic:
Siltstone: 30%, gray-brown to gray, carbonaceous,
argillaceous, slightly siliceous; Shale: 25%, dark to
medium gray, trace of brown and red, partly silty.

Sandstone: 50%: Siltsteone: 30%, glauconitic, fossil
fragments; Shale: 20%, as above.

Sandstone: 40%; Shale: 30%, trace of glauconite;
Siltstone: 30%, as above.

Shale: 40%, as above, partly red, silty, calcareous;
Sandstone: 30%, as above, with some red, very fine
grained, subangular, silty, argillaceous, calcarecus,
conglomeratic, white-buff, and pink chert pebbles;
Siltstone, 30%: as above, partly red, argiliaceous,
calcareous,

Sandstone: 95%, very light gray, pink, very fine to
medium grained, subangular to subrounded, poorly
sorted, very conglomeratic, wvaricolored pebbles, white,
red, green, dark gray, very calcareous, Shale: 5%, red,
as above; trace of Limestone: partly argillaceous,
scattered pellets.

Conglomerate: 85%, varicolored pebbles, as above, light
pink sandstone matrix, subangular to rounded,
argillaceous; Shale: %, red, calcareous; Limestone:

10%. light pink, argillaceous, sandy, sucrosic.

Sandstone: 60%, pink to red, trace of gray, fine to
coarse grained, subangular to rounded, poorly sorted,
very conglomeratic, varicolored chert pebbles; red shale
pebbles, pink and red Ilimestone nodules, calcareous,
slightly argillaceous; Limestone: 30%, pink to red-brown,
sucrosic to cryptocrystaliine, sandy, chert pebbles,
argillaceous; Shale: 5%, brick red.

Shale: 30%, red, red-brown, calcarecus, partly silty,
limestone nodules; Sandstone: 15%, as abowve; Siltstone:
25%, medium to dark red, partly limy; Limestone: 30%,
pink to red, as above.

Limestone: 70%. pink to red, sucrosic to
cryptocrystalline, argillacecus, chert and shale pebbles,
Shale: 30%, red, as above; fracture with finely

crystalline calcite filling.
Shale: 70%, red, calcarecus, partly siliceous, abundant

limestone nodules, silty stringers; Limestone: 30%, as
above, partly siliceous.
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8640-8650

8650-8660

8660-8670

8670-8680

8680-8690

8680-8700

8700-8710

8710-8720

8720-8730

8730-8740

Shale: 70%, red, red-brown, trace of gray streaks,
calcareous, abundant limestone nodules, silty stringers;
Limestone, 30%: red, pink, sucrosic to cryptocrystalliine,
argillaceous, shaly inclusions, chert inclusions,

Limestone: 80%, as above, chert inclusions and limestone
nodules, scattered sand grains; Shale: 20%, as above.

Limestone: 70%, as above; Shale: 40%, as above, sandy
stringers;

Shale: 90%, red, red-brown, |©calcareous, abundant
limestone nodules, trace of chert nodules, minor dark
gray Shale: micromicaceous, moderately hard, (fissile;

silty stringers; Sandstone: 10%, light red, fine grained,
subangular, calcareous, argillaceous.

Shale: 85%, red, as above, cavings(?), dark gray with
light gray streaks, micromicaceous, moderately hard,
fissile, slightly siliceous, trace of pyrite; Siltstone: 5%,
red, calcareous, argillaceous; Sandstone: 10%, light
gray, very fine to fine grained, subangular, clay cement,
calcareous, glauconitic, cavings{(?).

Sandstone: 60%, dark red-brown and shaly to light gray,
very siliceous, argillaceous, coarse grained, angular,
conglomeratic, slightly pyritic, pink to dark gray chert
grains and pebbles, approximately 50% of grains; Shale:
40%, dark gray, as above, and red, trace only, coaly
partings;

Sandstone: 50%, light gray, coarse grained, angular to
subangular; conglomeratic, [light to dark gray chert
pebbies, siliceous, trace white altered grains; Shale:
40%, wvaricolored, red, light gray, light green, mottled,
partly sandy.

Sandstone: 95%, light gray, trace brown mottling, clear,
very conglomeratic, medium to coarse grained, subangular
to angular, quartz and chert grains, siliceous, pyritic,
pebbles of milky-white to very dark gray chert, streaks
with good porosity: no show; Shale: 5%, as above.

Conglomerate: 95%; milky-white to very dark gray chert
pebbles, light gray to brown sandstone matrix, stliceous,
white siliceous clay and siderite cement, pyritic, good
porosity, no shows; Shale: 5%.

Conglomerate:  95%, white with white chert and clear

quartz pebbles, chert pebbles partly altered, cemented
with white siliceous clay, no porosity; Shale: 5%.
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8740-8750

8750-8760
8760-8770

8770-8780

8780-8790

8790-8795

Argillite: 85%, very dark gray, black, moderately soft to
hard, fissile, quartz veinlets and fracture filling, partly
carbonaceous; Coal; 5%, blocky, shiny, shattered,
anthracite.

Argillite: 100%, as above, coaly stringers and inclusions.

Ar‘gillite: 100%, as above.

Argillite: 100%, abundant quartz veinlets, part of shale
appears almost to be sandy with quartz crystals.

Argillite: 100%, becoming highly siliceous to sandy,
sandy portion due to quartz and chert crystals.

Argillite: 100%, as above.
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Log Analysis A R M O U R KA N E Formation Evaiuation

Well Log Analyst
18360-6 Cantara St.
Resada. Ca. 91335

{213) 993-0586
April 28, 1977

Mr. Gordon Lagg

Husky Qil/NFR Operations, Inc.
3201 C Street

Anchorage, Alaska 99503

Dear Mr, Legg:

On April 1% and 20,,1977, final log runs were made on South
Simpggn #1 consisting of Dual-Induction, Neutron/Density, Sonic,
Dipmeter and Cement Bond Log., 18 sidewall cores were shot and 13
recovered. QJuality of all logs was good exzept for an SP drif% which
necessitated a couple of mamual shifts in that curve. Formation torvs
determined by log correlations and geologist's loc were: Sag Biver
Sand 7h86, Shublik 7675, Sadlzrociiit 8220, Kayak 8L35 {or possibly
8475} and Argillite at 8750,

Quantitative analysis figures in the Sag River and Sadlerochit
are attached. Water resistivity computed from the SP ic the Sag River
was Q.13 wiile Rwa from the Sonic was 0.12, which approximates 20,000
PPm. Average porosity from the Sonic is 16,5% and 15.2% froc the
Density in the levels studied. Water saturations ranged from §7%
to 100X with somes shaliness present in the sand.

In the Sadlerochit water resistivity cemputed 0.12 ohins from
both the SP and Sonic Awa and water saturation ranged frem 3L% to
100% eliminating any possibility of fydrecarben production, Heutron/
Denaity cross-plots indicata the presance of some limestone content
in the sands.

Very truly yours,

/(:':'L'-*'--- W L e

-

Armour Kane
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SP = 40

Depth

6526-28
6530
6534-38
6540
6544
6546
6549-51
6553-56
6558-64
6570

SOUTH SIMPSON NO. 1
LOG ANALYSIS

BY

ARMOUR KANE(?)

MV RW/ = 1.54 @ 54° = .62 @ 140°

Rw =10.2

RWf/Rw = 3.1 AT f) Rwa Sw
Rt (chms) (Mic-Sec) % (ehms) %
8 87 24 .57 59

5 a5 30 .57 59

15 85 22 .88 48

12 74 14 27 86

13 77 16 .38 73

12 85 22 T 54

14 75 15 .35 76

15 78 17 .51 63

9 87 24 .62 57

20 68 9.5 L2 100

Average @ = 18% Av. Sw = 68%



:r, Ray Cambell

Jarketing .lanager
Schlumberger well Services
Bex 2175 .

Houstcn, Texas 77001

Cear !, Cambell:

Enclosed ars prints of varicus logs rm on Husky C11/1PR
Operaticna, Ine, South Simpson #1 ilell co the Alagkan North
Slcpe. The loge conaist of DIL, BHC ard three repeat rung of
GIL/FOC apd it Ls because of the peculiar restonse of the CRL/
FDC tarough the sand at 6520 to 600 that we 3end them %o you
in the hope that you may find an answer to the problem of a forme
atios exhibiting a bulk denaity of ower 3 gm/ce and a neutron
porosity of 608, Also enclosed are the sidewall cors descripe
tices which Indicate aignificant amounts of rlauconits and hacae
tits. The two rasses of the ZIL/IDC on Bun #2 were made with a
complately different set of down-iole tools and panels and the
repeatability precludes the rossibility of tool faillure.
lacidentally, the engineer, [arl Hosey, vas mocst cocparative in
agraelng $0 make the repeat runs,

This phepomenon was seen onoe bafors on the U. S. Havy's
Iko Bay #1 well in 1975 and was never satisfactorily explained
adtbough I bellave Sob Alger called on ir. iems Heiny of Tetra
Tach in Houston for a discussian. In my opiniom pothing could
be as dange as 3 gr/ce and indicate a neutron porosity of 403
while the sonic sbows Delta T values of 70-1CO and Ry is not
graater than 1520 ohos. GCould it be than an elsment is present
with bigh gamma ray absorpiive properties and highly hydrous te
&ive thess effecta? I trust you will routs this problem to the
propar pacple, perhars (i. Clavier now that oy old friemnds Sob
dlger ard Tixler are no longer arcund. ilusky, the llavy aod I
will all appreciata an early reply,

Fleage glve my ragards to your new president and uy old
friend, Roy Shourd.

Very truly yours,

amoulr' iace
cc? lr, Cordon Legg
Husky C11/%FH Operaticns, I[ne.

0-1
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SCHLUMBERGER WELL SERVIGES o —
5000 GULF FREEWAY, P.O. BOX 2178 Ty Sy =t |
%Schlumberger HOUSTON, TEXAS 77001, (713) 928-2511 7

May 2, 1977

Mr. Armour Kane
18360-6 Cantara St.
Reseda, Ca. 91335

Dear wr. Kane:

Mr. R. L. Campbell has asked me to investigate the problems described in
your letter of April 15, 1877.

As you mention it, the phenomenon observed can not be attributed to logging
tool failures, but its interpretation is somewhat of a puzzle. We have
contacted R. P. Alger, who ran a blank when he tried to explain a similar
occurtence in the U. S. Navy's well in 1975, and we have contacted C. Clavier
at our Research Center.

The only two minerals we could find which exhibit at the same time a high
density and a high hydrogen index are:

Daphnite (a chlorite) pg = 3.08 (HI)

41%

Limcnite (Iron Oxide) pg = 3,34 (HIY = 55%

The most likely candidate is the Limonite.

We would be very interested in knowing whether the core analysis supports our
tentative answer. Please feel free to call us if you need more information.

Sincerely yours,

nteryretation Devdelopment

A IVISION OF SCHUUMBERGER TECHNOLOGY CORPORATION

D-2
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HUSKY OIL NPR OPERATIONS, INC.
U5 GEQLOGICAL SURVEY 'ONPRA

DRILL STEM TEET REPORT FORM

WELL NAME ____South Simpson No. 1  DsT.no L. OATE_4/22/77
Eoemanon Testeg _ 217@S0N sand (Kingak Formation) . ...,  10-3/4" o
Tast Intervat _ 9922-6568" , perforations . Couar Length None e
Toral Deorn__8735" (Oriller) Dr1 P ux Lanqn 447 104,276
NS00 8 48768" g e TL8" Pro: o B4 )
Degth Taster Valve 6428 :
Cusnan Tyon ___Water amourr 5000 _

Tool open at

TEST DATA

Irinial flow perod

Imimal shut-n parod

Final Naw perrod

Final shut-in pencd
Unseated oacker at

Ceserpran of inital flow pariog

Good to strong blow throughout.

RESISTIVITY CHLORIOE DATA

bubble hose, very slight odor, guestionable gas.

Descnnm}l

t fimal tigw pariod

Strong to very strong blow in 10 minute

to . strong biow by 7:29 {119 minutes).

es

PRESSURE DATA

4:43 Resistivity Chia QE)L LT
i B.Mm- ar cnv = e WY
15 o REpTe chamber T oc  _3000__
31 min Recovery Mun Filtrate a@ oF Nl
1zl frun Mud P:t Sample @ ac  _ 780 ..o
23b min. Mug P Sample Frltrare _ @ oF A um
4147 p.m. hre. Mud Weight v.J ws__ &6 0000000 5

 Pressure up to 204 through 1/4"

(5:40 ) through 3/4"
Blow decreasing to strong in 30 minutes (6:00), 1ight biow at 6:10, increasing

£-1

' iGauge No. 6131 Gauge No - IGauge No.
TEMPERATURE ‘Depth: 6484 fr. Deptn f1 ;Depth: ft. TIME
X 28 Hour Cigek Hour CIockT Houwr Clock Toal At
Est. OF :Blankea Off Blarkeg QH Bianked OF Dpened ERY|
‘: Opered R
Actual oF . Pressures Pressures ! Pressures Bypass P
Feld | Office Field | Qffice ; Fiad Office Reported & Computee
Imtial Hydrostatic 3652 H \ Minutes Yinutes
= {rmitial 343 ) |
32 FLOW " Final 392 X . 16
= Closed In 2331 31
Intial 425 . v —
FLOW Final | ROd " 121 —
i Closedn| 2882 23f —.
T !r\utlalI | — ——
32 FLOW _ Fingl !
s Clgseg in o
| Fimal Hydrostalic 3586 ; H i — -
I 1 I
RECOVERY DATA
Dearh Bacx Surtace Battnr
Custign  wWater Tvpe Amount 500" Pres Valvw Choke Choke
Recoveren 75,000 (FCPD) [esRduobi of -
Recavered 12157 FeetWpoex muddy salt water :
Recavered 500" Feermigholx water cushion. ’
Aecoverag Feetspbl of
Remgris small flare of gas in 10 minutes {5:40) before water _cushion_to surface,
changed to 174" choke @ 8:30 (60 min.}, 3# pressure; 6:35 (65 min.), 10#;
700, 35F ___?__15___45;;!__'_:'__29 50#; Est. 75,000 CFGPD; enough to keep flare going,
___ No hydrocarbon sheen in water, very dry gas; reversed out 1215' muddy salf_water
plus 500" water cushion, picked up gassy mud immediately below water cushion, .
NOTE:  Bpeays 13f %HE?E’“& ?1d§Eemf’fest
fsg#lﬁe?gvsaggeg Eeconspructed 1L
repOrLs . nd Halliburton - BJ-N::::I.:,'.:Q:Z,L!rJ b
B



ga HUSKY OtL MPR OPERATIONS. INC.
: U5 GEQLOGICAL SURVEY!ONPRA

HUSKY DRILL STEM TEST REPORT FORM

WELL Namg __South Simpson No, 1 pDST. NO._2 _ . .___ DATE_4/28/77

Formation Tested Torok HowSeo  10-3f84% e

Test Intervar 0183-6202' , 6211-6220", 6231-6241' Dot Couar Lengen _HOME 1S .
parforations

Toral Depth 8795 Dol # e Length 6074 1o 4.276"

Choke Size: Packe Dennrgs 0108 e

Surface 3/4" & 1/4"  powom Hole _1/8"

Deptn Tagrer Valve 6088 ER

Custuon Type Water amourt . 5Q0%
TEST DATA RESISTIVITY CHLORIDE DATA
Resistunty Chipr e o e -
Toot open at ____,_.__1.0.;;3_9.,“'__.__.*1“_ ?Cﬂu y Mearar @ oF —
1 07-3

tritial flgw penod 17 min. ear'.rg?jé ‘c:F[Ia___ 2200 @ g 1100
Imitial shot 1 perigd 29 min Recovery Mui Filtrare @ e
Final How penod 121 min Mud Pat Sample @ DOF R
Finai shut-in periad 135 min. Mud Prt Sample Fovate_ @ o _ 750 .-
Unseared packer at 3:40 a.m, hres.” Mud We ghe 1./ g % o

Description af imnal How period L’Him_ligf' b.l_w thmthOUt’ _s_.l_i_g_ht continuous increase.

Gescriptian of fmai flaw perod 19Nt to fair blaw for 21 minutes through 1?1“ buibble hosé, ~
opened 1/4" choke, bTow decreased to OF @ 11:50, closed 178" choke, very Tight
to Tight blow at end of Flow test.

PRESSURE DATA

IGauge No. 6102 Gauge Mo. "Gauge Na. N o
TEMPERATURE | eoin: 6145 f.i Ceath- ‘1. | Deptn f TIVE
i 48 Hour Clock Hour Clock | Howr Clock  Too
Est. °F |Blanked O  yes Blanked QFf Blankeg O Opened B
! N Cpered P
Actual OF Pressures ) Pressures ' Pressures Bypass 20
j Fisid Qffice Field ' OQftce . Field Qffice Raporsed  Comouran
Invyal Hydrostate . 3433 Minutes Mirute;
= Inivial . 2 —
_- FLOW Frinat 212 R 17 _
- Closed In 495 . 29
trinial 2712 : ! f— —
FLOW Final | 277 | l 121
4T Closed In 734 . : 135
-z Iniual ! | [ — e
ZE FLOW Final_ ! !
_ - Clgsed In
; Final Hydrastang 3433 i — 4 { — S
| |
RECOVERY DATA
Denth Bacx Surtace Jottor
Cushion  water Type Amount 500 Pras Valve Choke Chake e
Aecovered 706 [17.5 BBT.) Feerswxmk water mud (ESt.) -
Aecovered 500 Feetsooxmik water cushion . ) ':_
Recoverad Feer:bbl of o
Aecoversd Feer:bbi of

Remarks  Parforated 183=-A202' 6211-6220F, £231-6241 with 4/foot
—Had trace of gas @ AQf strokes while reversing aut  Took sample, recovered
— slightly gassy water at bottom of water cushion. . . .. ____ _

—-- Recovered- 2200-~cc—0f— slwntly gassy rnud mth trace of 01.1 sheeu_ix:om sample . _ ____ . _
chamber, - - .

NOTE: 8Because of incomplete data from
e field, these 0Or111 Stem Test LTI s e —

resu1ts have been reconstructed

from field data and Halliburton

reports. R EFOCk“ay

DAt O

E-2 - - .‘-
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a—r HUSKY OIL NPR QPERATIONS, INC.
: U.S. GEOLOGICAL SURVEY ONPRA

CRILL STEM TEST RE2CRT FORM

WELL NAME South Silﬂpstlfl Ng. 1 DST. NO. _ 3 . ___DATE_ 4/25/77
Farmation Tested Torok =T W, _10-.3.’/"_" e e
Test interva) 3807=5816', 5846-5856', 5903-5948' 2 . Catar Langth None ' )
e e perforations
Toral Jenth 8795' D0 Pue wanqmn 5701 1 _53276
Chake Size " " Packer D=ntmis 5137_ .. . L
Surface _L_d' &-.1.}(_4 Bottom Hole __11‘_3_7
Tentn Tesrar Valve S717
Cotmon Tope ___WAtBr  amou;e .500‘ I
TEST DATA RESIST!WITY CHLORIDE DATA
Resistvity Chim s -
§:16 a.m. o
Tooi open at hrg & ® _950_ :
Lnal flow penod 16 min ?amp1e c}lamb-er _215“ ce u 3¢ gEQ
Imitan shutn pergd 30 min Recavery “ug Fivaw D e
Final flow peniod 120 min. Mud Pt Sarmpie i o _
Final shut-in perniod 135 min. KMud Pt Sample Futrate = @k -
Unseated packer at 9:17 a.m. hrs. Mud We.gnt R viy LT o

Descriprion of minal fow period Tight blow throughout, slight continuous increase.

3 1l How Dot [Tght To good biow Tn 23 minutes (5:257), uf to 5¥, mafmtained
D?f for ﬁb' ma%r;‘t}:te? fg {55}, decreased 3 Tess than 3# fo end of Test., Mo gas or fluld.

PRESSURE DATS

| Gauge No bldl Gauge No. T Gd‘n‘Jq.E..N_O ) . -
TEMPERATURE ; Depth 5774 1| Depen- s Depn f1) TE
i 48  Hour Clock Hour Clock Hour Clock  Tool b
Est. PF. ' Blanked Ot yas Blanxed OFf Flarkea Of! Qpened I
: ; Cpened a
Actual BF Pressures Pressures ' Bregsures Bvpass 2
—_— Freid © Dfhce Ferd | Offce T T Few Dffice Aeported  Gomac:a:
Inital Hydrastaoe | 4846 . Minutes Sl g
.2 Intgl 195 ) RS
_5? FLOW Finai . ki . 1§ o
- Closed ini 1810 : 30
iz 1aupral 176 T — —
(DFLOW P gsg | - 170
T Ciosed In 1273 o T 135 o
- Inenial i ] | — —_—
i FLOW Final i H )
- Clgied In i - . | e
Final Hydrostaue 4546-4Q ¢ ! . : — A
L 1 | ! '. L
RECQVERY CATA
Deptk 3sck Surface Aarrem
Cushign water Type Amount 500" Pres. g we Choke T " -
Recovared 1.7 5%t ol of rat hole mud — I
Recqvered 5007 Foet BUDOF water cushion -
Recovered Feet bot of R ) —H
Recovered Feet:ho of _ _ -
e arks Perforated SBO7-5816", 5846-5856', 59%03-5946', with 4/foot
Took gas sample, 7 minutes befor'e fma_]ihu_t_-jn No odor. No analysis unTess needed.
Picked up gas odor 159 strokes into reversing out operations, toq_E___s_gm_p_lg_ Charts =~
indicate perforations were begmmng to plug during final flow. [Did not get true o
.formation pressures. Final closed in pressure questionable, o N -
Recovered 2150 cc mud and one small puff of gas {S50cc?) from sample chamber.
ROTE: cayse. of incomplete dgta from - - e e
%ﬁ #5 8 lﬂg D& 171°8%em Ill:est
gesu : 1g\.rde een reca??tructed
T
I”egran‘_*\:;e ata and Ha lburton__ R Br‘ockwax_
=12 7w
E-3 o



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

TELEPHONE (907) 279~ 4014 P.O.BOX 4-1276 464% BUSINESS PARK BLVD.
ANCHORAGE, ALASKA 99509

GAS ANALYSIS REPORT

Company Husky 011 Company Date__ May 12, 1877 tab. No___5785-4
Well No South Simpson No. | Location

Finld NPK Na. & Formation.

County Depth DST No. 1

State, Alasks Sampling peim_before cushion, 1st jnitjal stage
Line pressura_____ Dsig; Sample msurchig; Temperature 1CNE__° F; Container number.

Remarks given

Sample taken at 5:50pm{no date given)

Mols % or
Compoaent Voluma %
L T -==
Nilrogenm . - o . ... i i i s e _8— 7.88
Carbon diosiR. - -+« e et e _Trace
Hydrogensulfide . . ... .. .. i, ===
P DS [ 1T A R
3T DS PAO | P - Y S par
L= ¥ T 0.31 0"0‘&
Iso-BUMENE | . e e 0.05 0.076
T Q.11 0.035
ISR, L L Q.04 0.015
Nepentan®, L e 0,04 0.014
HERANEE | L i e 0.04 2.016
Heptanes & higher = . ... ... ——o.o4 Q.08
o Total.............._l00.D0. __0.199
GPM of pentanes & higher fracion . . .. .. .. ...\ 0.063
Gross bty cu, ft. @60 F. & 14.7 pia (dry basisl, .. ... ... .. 140
Specific gravity (calcufated from analysis) . ... ... ..., ..., . ... _W
Specific gravity (messured) . _ . . ... oL, . 0.928
Remarks:

F-1
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CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

TELEPHONE {907) 279- 2014 P.O.BOX 4.1276 4543 BUSINESS PARK BLVD,
ANCHORAGE, ALASKA 99509

GAS ANALYSIS REPORT

Company. Husky 011 Company Date__May 12, 1977 tab. No._. 37858-9
Wail No South Simpson No. | Location

Eiald NPR No. 4 Farmation. -

County Depth DST No. 1

State Alaska Sampling point. 4 mi

Line presswre_____p3ig; Sample pressure_.. 90 psig; Temperature_NO02 ° F; Contasiner number

Remarks. given

Sample taken 7:;25pm{no date given}

Mole % or
Component ' Yolume %
[ T T T T T AP i
NiPOQEM « v o i v i e i e i et s i e e . LN %23
Carbon dioxid. . .« .\ oo e e __Trace
Hydrogensolfide . ... ..., ... ... .. ... ....... bt
D [ I ] Gallows
PrOPAME . . . L e e e 0.25 0.069
Tso-BUtBIE . . L e, 2.04 D.013
N-BUTBM® . . e 0.09 0.028
lso-pantBn®, | . L et 0.03 0.0N
NEpEntaNe, | e 2.03 0.011
Hexanes . . L e Q.04 0.016
Heptanes & higher = ... 0.04 0.018
T Totsl............._100.00 _ 0,166
GPM of pentanes & higher fraction, _, . ., .. ................ 0.056
Gross biy cu. ft. @60 F. & 14.7 psio (dry basish ., ..., ... ... 134
Specific gravity {calculated from acalyais), .. ... . ........... -928
Specific gravity (measured) , . .. L _ Q.928
Ramarks:

F-2



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

TELEPHONE (907) 273- 4014 P.O.BOX 4. 1276 4643 BUSINESS PARK BLVO.
ANCHORAGE, ALASKA 93508

GAS ANALYSIS REPORT

Compery__ Husky 011 Company Date Moy 12, 1977 lab. No._ 2785-6
Wall Ne. South Simpson No. 1 Lacatian

Finld NPR Ho. 4 Farmation.

County. Depth DST No. 2

State. Alaska Sampling paint 600 strokes in reversing out

Lime pressure_______ psig: Sample pressura__3 . psiq; Temperature_1NONE ° F; Container number

Ramarki - qiven
No sample time gr date qiven,

Mole % or
Companant Velume %
L - T - =
L] L T T T T —89.40
Carbon dioxidl. . . ... _Trace
Hydrogensulfide .. . .......... .. ... ... .. ... ..... _r=
Mathane. o\ T D Gal
L - T 0.33 5.-'09]
L2 T L 0.05 0.016
M-DUTING .. .. e g.12 0.038
Ao pRIEANE, e Q.04 0.015
Npantame e Q.04 _0.014
Hexamms . L. —.-..—Q.:-.Q_i_. M.._
Heptanes & higher . ... ... ....... 0.03 0.034
"""""""" Toral............._100.00_ _0.209
GPM cf pentanes & higher fraction, ., .., ... ... ... .. . ... 0.064
Grosa btu cu. #. @60 F. & V4.7 puia(dry basis), ., .. .. ....... 125
Specific gravity icatculated fram analysis} ., ... . ... ... ... ___ﬁ 935
Specific gravity {measured) . . L L L L —_0.938
Remarks:

F-3



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

TELEPHONE (907) 279- 4014 P.O.BOX 4-1276 4648 BUSINESS PARK BLVD.
ANCHORAGE, ALASKA 99509

GAS ANALYSIS REPORT

Compary Husky 011 Company Date May 12, 1977 Lab. No__5785-7
Well No South Simpson No. | Location.
Fiald NPR No. 4 Formatiorn,
County. Depth 05T No. 3
Stare Alaska ' Sampling point___129_strokes in reversing out
Line pressure__. _.p1ig; Sample pfusm_.;..q._plig; Temperatura19NE _* E: Conmsiner number.
Remaris, given
No sample date or time given.
Mols % or
Component Volume %
L S -
NUIEOGEN « « o v et ettt v e e e _76.28
Carbon dioxicl. . ..o i vt nsin i me i e _M
Hydrogensulfida .. ... ... o oottt oy —_—
MeThane, e 2221 Gellens
BTN . . . ot Q.77 par
Prop AN, ... . e e i e e e 0,38 0 ﬂ]?
1S0-DUIBN® . . e e — 0,08 0. 00
M-DUIANE |, e e e 0,15
I5O-PEAIIN, . .\ e .o...—0.03 0.0}
NDANTING, | . . . e —0.06 Q.02z
HORAMEE i e e e D.03 _q0.012-
Heptanes & higher ., ... 0.03 g.014
o Totat..............— 10000 0.230
GPM of pantanes & higher fraction , ., ... ... ... . 0.058
Gross bru cu, . @60%F. & 14.7 paia{dry basis), ., ... ... .. 261
Specific gravity {calculated From anabysish . . ..o L, L, -883
Specific gravity (messwred) . L L Ll —0.880

Rermarks:

F-4



ANCHORAGE, AL ASKA 92509

WATER ANALYSIS REPORT

CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

TELEPHONE (907} 279- 4014 P.O.BOX 4- 1275 4649 BUSINESS PARK aLvD.

OFERATOR Husky Qi1 Company D‘ﬂ_Hay 12, 1977 LABR NO 5785-1

WELL X South Simpson # LOCATION
FIELD. PR No. 4 PORMATION

COUNTY. INTERVAL D5T MNo. 1(6522-687
STATR Alaska SAMPLE FROM. Samp'le chamber

REMARKY & cONCLUsIONS:  Mud, dark guebrach filtrate.

Catioms ag/l E_. "4 Anione 2 E__ [
Sodiemy - - - - - - 4280 185.31 Bulfaty - - - . . - 30 0.62
Pomssbes -+ - - = = ]] 0-28 Chborbds = = -« - - = 4856 ]36.93
Calelomt - - - & - - 38 .90 Carbosste - = - - - 180 5.99
Migmasimet - - - - - —Trace 0 Alcarbossts - - . - - 2680 43.9%
e ik == Hydroxide - - - . - - .

Toeml Cotleme - - - - 187.49 Tol Anioms .- - - - _187.49
Tonl demivel wilds, mg/l1 - - - - . __]0695 HSpecille resistancs @ o4°F
NoC! sqmivalent, mg/l - - - - - . . 10128 Obwarves . 0.58 e
Owerved p B - - - &« - . . . . . 9.5 Calenbapsd - - {.60 [P p———
WATER ANALY3SIS PATTERN
Beale
Ssmple above described MEQ pwr Unit
Na < <l 50 Na <1
Ca HCOa 5 Ca Hco:
Mg : SO« ¢ Mg SO,
Po (R COs g P H co,
FH éi
= SiRiiis 32




CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

P.O,.BOX d. 1276 4649 BUSINESS PARK BLVD,

TEL EPHONE {907} 279- 4014
ANCHORAGE, ALASKA 99509

WATER ANALYSIS REPORT

Husky Qil Company

parz May 12, 1977 LAS NO 5785-2

OPERATOR i
WELL NO. South Simpson No. 1 LOCATION

FIRLD NPR No, 4 PORMATION

COUNTY. INTRRVAL DST No. 2{6183-6241)
ETATR Alaska SAMPLE PROM. Sample Chamber

REMARXS & CONCLUSIONS:

Mud:; dark quebracho filtrate

Coelans, ogfl /1 Anions =g/t g/l
Sodhm - - - - - 2963 138.89 guifse . - - . - - 37 0.77
Pomsslbas - - - = = 15 0-38 (hlorkds « = - = « = 2?48 ?7,5‘!
Caleimme « + + = = =« 100 4.99 Carbomets =+ « - - - E%% gagq
Migusm - - - - - Irace 0 Blowbonats - - - - .

I = = =« = » = ——a -—- Hydozide - - - - - - —
Toml Cotlamg - - - - 134.26 Towl Asioma . - - . _138.26
Toml Gemived sallde, mg/t - - + - - 7544 Bpacific redetince @ 6.1
NoC! oymivalomt, mg/f - - - - - - - -__7.3_ 6 Obaorvas - - - - 0.85 ohan-assers
Obewrvad pH - = + v = = = o o & 0.2 Colcolassd - - - - : el meury
WATER ANALY3SIS PATTERN
Scale
Sampls abave described NEQ per Unit
iiisiiiiziise: TR @
Na o C1 50 Na (41
Ca HCO» 5 Ca HCO,
G :
12
Mg d‘ .::::' 50. 5 Ng 50,
:ﬁ::::
Pe HHHE T COs 5 Pa COs
T
FHEIIIINE BT E

(Ma vains i semvy rwin bmlgde Ma, I med LI}
NOTE: Ny N =Mllgrers por M MayIs Nipes sreirsierws o L
Iinfieny gijpruls wmiveliai—oy Dusiey & H e fremk

G-2



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

P.O.BOX 4-1276 4549 BUSINESS PARK BLVD,
ANCHORAGE, ALASKA 99509

TELEPHONE (907) 279- 4014

WATER ANALYSIS REPORT

orxzaTOR __Husky 011 Company parx_May 12, 1977
South Simpson No. 1

WXELL RO. LOCATION
FIXLD, NPR No. 4 PORMATION

counTY. INTERVAL D51 No. 3(5737-6030]
ETATE Alaska SAMPLE PROM __cample chamber

REMARKS & CONCLTSIONS:  Mud; dark quebracho filtrate

Latione agl 5% Asices mgsl 1
Bedley - . - . . . 1660 72.21 Sl . - . . . . 32 0.67
Poteniogs - - . . . 5& 1.43 Chlowides = - « - - . /89 L. 23
Calchmmy - = = « - - 156 .7 Carbomats - - - - . 840 2/ .97
Migmamipge - - - . - 18 ) .48 Blrarbovinta - - - . . ]952 32,01
I - 4 = 2 o . . - - 'I' 3 ide - - - . - - -

Towl Cotlems - . . . __ 82.90 Toal Acieme - . . . _ 82.90
Towl dosaived saiide, mg/l - - . . . 3512 pecific reiemace @ bt ¥
MaCl oqmwiveiomst, mg/1 - - o . . . . 4290 Obesrven .. 1.40 ettty
Obsorwad pH - - - . . . . . .. 9.6 Calcnluted . . T. 40 ety
WATER ANALY3SIS PATTERN
cals
Sample abave described MEQ per Unir
T I 3 TFH
Na s C1 50 Na c1
Ca ¥ HCOs ¢ Ca HCO,
M f 504 5 Mg 50,
Fe : i COs 5 Pe 5 CO,
H
H == + B H
(N vl b ey rotn \vslegen e, ¥, il Lh
NOTE: lulzlhcnh.ql- Molgren amivaors e X




